John Malone 
on the Telco-Cable Wars. 


His amazing Wired interview. 
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You want the truth? Here it is. NEC's new MultiSpin^ 3X CD-ROM readers are the best- 


performing readers on the market. 

We were the first to introduce double speed. And now we improved our data transfer rate 
to 450 Kbytes/sec. and made a triple-speed reader. (Because that's what you wanted.) We also 
cut our access time to less than 200 milliseconds, added a 256-Kbyte continuous-flow cache, 
and a SCSI 2 interface. 


Which means you can get your information three times faster than you can with standard 


readers, see smoother animation and video. 


Our new MultiSpin CD-ROM readers are not only fast but interactive, with stand-alone audio 
controls and an LCD display on the front panel. So you don't have to rely on your computer to tell 
you what's going on (or not going on) with your reader. 

They're compatible with Macs and PCs, as well as Kodak Multisession Photo CDs. And, they 
come with the longest commitment i in the industry — a 2-year limited warranty. 

For more information, call 1-800-NEC-INFO. Or for details via fax, call NEC FastFacts" at 


1-800-366-0476, request document #23768. We'll answer all your questions about CD-ROM. And 


you'll actually get to have an honest conversation for a change. NI EC 
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Wayne's World™ is a trademark of NBC. All Rights Reserved. TM and © 1994 by Paramount Pictures. All Rights Reserved. NFL Action Footage © NFL Films, 1993. 1993 NFL Properties. The NFL logo is a trademark of NFL Properties, Inc. used under authorization. © 1994 Philips Media. All Rights Reserved 
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Philips has a massive arsenal of interactive titles to stimulate your cerebral cortex — over 
150, with tons more coming. Intense games. Mind-expanding journeys. 
Wholesome kids’ stuff. Movies and concerts on Video CD. The entire 
gamut. All of them feature cool graphics, great sound and will tap 


as much life as possible out of that dying organ inside your skull. 
For more input on Philips CD-i, have your brain command your fingers to dial 800.824.2567 


PHILIPS MEDIA 


Imagine what it will 


The Pentium“ processor will have 


an amazin g effect on your favorite The Intel iCOMP™ Index of Relative Processor Performance* 


applications. Processor 0 100 200 300 400 500 600 700 800 900 


For starters, you'll be able to | Pentium™ (100 MHz) 


arrace Pentium (90 MHz) 
access them much faster. And even 55 


pentium your most demanding software will Pentium (60 MH) — ———; 
> . | IntlDX4"(100MHz) ß . : 

respond quickly to your points and | InelDX4(/5 MHz) . . г : БОО wl 

slicks i SSOT i 3 |  IntelDX2"(66 MHz) pa : pem po 
clicks. Pentium processor performance also means кексе эг zmanê : drm wee mme eae E 


: processor with a higher iCOMP™ index 


you won't have to sit waiting for graphics, charts and | IntelSX2™(S0MHz) B ي‎ 
pictures to appear on the screen. They'll just be there. nc GET e S os 


©1994 Intel Corporation. *Source: iCOMP: A Simplified Measure of Relative Intel Microprocessor Performance, Intel Corp., 1992 
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do for your software. 


All the leading manufacturers have introduced designs 
based on the Pentium processor, and these are not your 
average PCs. In addition to enhancements such as more 
RAM and larger hard drives, many feature important 
design improvements like the PCI local bus. That means 
they can handle the most innovative technologies, includ- 
ing applications like Intel’s new ProShare™ document and 
video conferencing software. 

And the best news is that these systems are available 
today, at surprisingly affordable prices. 


Finally, because it’s an Intel Inside® processor, you can 
be assured the Pentium processor is compatible with all the 
software written for the PC. Whether it’s everyday word 
processing software, or CD-ROM multimedia applications. 

So don’t leave it to your imagination. See for yourself 
how your software responds to the power of the Pentium pro- 
cessor. For more information, call 1-800-395-7009, Ext. 114. 


intel. 
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THEME PARK.” ЖТТ 


COOKS HECOTIATION 


SELECT FROM OVER 30 RIDES, SHOPS, COMPETE AGAINST ДО RIVAL PARKS, EXPERIENCE THE JOYS OF MANAGEMENT, 
AND ATTRACTIONS, INCLUDINS 5 RIDES IN 6 CATEGORIES INCLUDING CUSTOMER INCLUDING HOSTILE TAKEOVERS AND 
YOU DESIGN YOURSELF. SATISFACTION AND RICHEST OWNER REAL-TIME ARBITRATION. 


THINK YOU CAN DESIGN AND BUILD THE GREATEST AMUSEMENT PARK IN THE WORLD? 
YOU SELECT THE SITE, YOU LAYOUT THE RIDES. IN FACT, YOU CONTROL EVERY ASPECT 
OF RUNNING A HIGHLY PROFITABLE AMUSEMENT PARK; FROM HIRING EMPLOYEES, TO 
DEVELOPING NEW RIDES, TO MAINTAINING AN ADEQUATE SUPPLY OF SOFT DRINKS. 
ANY MISTAKES AND THE BUSTLING HORDES OF FUNSEEKERS WILL LET YOU KNOW! 
Он, AND THAT MERRY-GO-ROUND IN FLAMES IS A CLUE TOO. 


AVAILABLE FOR IBM® FLOPPY AND CD ROM, MACINTOSH® FLOPPY AND CD 
ROM, AND 3DO™. VISIT YOUR LOCAL RETAILER OR CALL 1.800.245.4525. 


ELECTRONIC ARTS“ 


IBM is о registered trademark of International Business Machines. Macintosh is a registered trademark of Apple Computer, Inc. 300 is a trademark of The 300 Company. Bullfrog ond the Bullfrog logo are registered trademarks and Theme Park is a trademark of Bullfrog Productions, Ltd. 
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Introduction: Erik Adigard, M.A.D. 


- OUTPERFORMS 426 AND 
PENTIUM, CHECK . 


- WORKS WITH MS-DOS, 
CHECK. . 


* WoRKS WITH WINDOWS, 
CHECK. 


: MEETS CORPORATE NETWORK. ; 
STANDARDS, CHECK. . / COULD Do SOME 
REALLY Cool. STUFF, 


. INCREASES EMPLOYEE 
PRODUCTIVITY, CHECK... 


* PLUG-AND- PLAY EXPANSION , 
CHECK. . 


` RISC. PERFORMANCE ATA 
NON -RISC PRICE, CHECK. 


Think of it as the Macintosh 
for people who thought they could 
never have a Macintosh. 


Check your preconceptions at the door. 

This isnt just a new family of Macintosh 
personal computers. Its a whole new kind 
of personal computer. 

A new architecture. A new chip. A new 
standard that exceeds previous personal 
computing standards —yet works with DOS, 
Windows and Macintosh. 

Introducing Power Macintosh: Its more 
powerful than a Pentium processor-based 
PC. Its more human than a Macintosh. 
Its the most powerful line of personal com- 
puters in the world. 


The power of Apple, IBM 
and Motorola. 


At the heart of Power Macintosh is the 
PowerPC" 601 microprocessor: the first of 
a new family of ultra-high- 
performance RISC 
chips developed in a 
unique three-year collab- 
The PowerPC 601 bas a š 
—— oration between Apple, 
IBM, Motorola and Apple. IBM and Motorola. 

The RISC technology of Power Macintosh 
brings a whole new level of performance to 
personal computing. Software written to 
take advantage of its unique new capabili- 
ties, in fact, will run significantly faster 
than the same programs written for 486 
or Pentium processor-based PCs. 


From left, the new Power Macintosh 8100/80, Power Macintosh 
7100/66 and Power Macintosh 6100/60. 


Combine the power of RISC with the 
practical simplicity of a Macintosh person- 
al computer, and the result is more work 
done in less time, with lower support costs. 


The power to run MS-DOS, 
Windows and Macintosh software. 


Many Power Macintosh configurations 
come bundled with SoftWindows" from 
Insignia Solutions, an innovation that lets 
Power Macintosh run hundreds of off-the- 
shelf MS-DOS and Windows applications 
at 386 and 486 performance levels. (Of 
course, Power Macintosh runs thousands of 
Macintosh productivity programs, too.) 

This is just the most recent example of 
Apples commitment to making it easier for 
MS-DOS and Windows users to take advan- 
tage of Macintosh innovations. 


The power of RISC for 
as little as $1,819- 


These days, the whole personal com- 
puter industry is buzzing about the poten- 
tial of RISC processor technology in PCs. 

"My next computer 
will be a PowerPC. I was 


using Intel-based machines long before 

the PC was a glimmer in IBM’ eye, but as 
Emerson said, foolishly held consistency is 
the hobgoblin of little minds. It time for 


Power Macintosh | 6100/60 7100/66 8100/80 


Processor PowerPC 601 


PowerPC 601 PowerPC 601 


Speed 60 MHz 66 MHz 80 MHz 


8MB to 136MB 8MB lo 264MB 


1 PDS or NuBus |3 NuBus 3 NuBus 


Memory SMB lo 72MB 


Expansion slots 


Hard disk storage 160MB or 250MB | 250MB or 500MB | 250MB lo IGB 


Video support DRAM DRAM, DRAM, 
VRAM IMB fo 2MB| VRAM 2MB lo 4MB 


Networking Ethernet Ethernet Ethernet 
Apple Price From $1,819 


From $2,899 | From $4,249 


All this plus built-in Macintosh PC Exchange; AppleScript” 
QuickTime" software, TrueType" fonts, 16-bit stereo sound, file 
sharing and more. 
a change, and the time is now; wrote Bill 
Machrone in PC Week. “That next machine 
will probably wear an Apple logo.... Apple 
appears to be a good six months ahead of 
IBM in terms of [PowerPC] product devel- 
opment and software integration” 

Call 800-732-3131, extension 600, for 
the name of your authorized Apple reseller. 

And find out about the power that will 
change the way you think about Macintosh. 

The power to be your best: 


“Effective 3/14/94. Apple Price includes tbe Power Macintosh 6100/60 with 8MB of memory and a 160MB bard drive. For the sake of custom configuration, keyboard, monitor and mouse are sold separately. Unless bundled with a particular configuration, SoftWindows must be purchased separately. 
Retail prices may vary depending on location. ©1994 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, Macintosh and “The power to be your best” are registered trademarks of Apple Computer, Inc. AppleScript, Macintosh PC Exchange, Power Macintosh, QuickTime and TrueType are 
trademarks of Apple Computer, Inc. PowerPC is a trademark of International Business Machines Corporation, used under license therefrom. Windows is a trademark of Microsoft Corporation, and SoftWindows is a trademark of Microsoft Corporation used under license. 


Associate Di 
and Sponsor 


ector of Communications 
Relations 


Senior staff to assist in managing relationships between Media Lab research 
teams and sponsors, including: sponsor visits to the Lab, visits of faculty 
and research staff to sponsor sites, transfer of intelléctual property to spon- 
sor organizations, plannimg and execution of conferences and symposia. 


Applicant should have technical familiarity with computers and various 
forms of media technology, ability to operate calmly under pressure, excel- 
lent communications, interpersonal and management skills, and ten years 
of corporate experience. |Job No. 94-0253R 


Electronic inquiries or submissions should be sent ito: 


The Media Lab is in the midst of a 3-year network bverhaul that will result 
in a best-of-class, massively parallel, all fiber opticjnetwork, with fiber to 
desk in all Lab locations.|The Lab seeks a Network Engineer/Project 
Manager to oversee the completion and implementation of the project. 


Engineer will integrate fiber optic network technology into the Media Lab 
environment, consult witl researchers to plan deployment of advanced 
networking technologies to meet research goals, and coordinate cable 
installation while providing 100% production netwark uptime. 


in research environment 
with high performance workstations, computer graphics, video and UNIX 
distributed computing, good understanding of TCR/IP networks, routers, 
SNMP, and 3-5 years comparable experience. Ability to set priorities, meet 
deadlines and solve for needs of many research grpups. Job No. 94-0254R 


Electronic inquiries or submissions should be sent ito: 
networkw-search@media.mit.edu 


Qualified applicants should send two copies of cover letter 
and resume referencing job number to: 


Ms. Sally Hansen 

MIT Personnel Office, E19 

77 Massachusetts Ave. 
Cambridge, MA 02139-4307 


Qualified women and minority candidates are especially encouraged to 
apply. MIT is an equal-opportunity/affirmative action employer. 
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CD-RECORDABLE 
DATA CARTRIDGES 


Т. 
[сэз DISK 


Data Storaee Media 


Information isnt just data, it's your intellectual property. Which is why the more you value your work, the 
more you'll appreciate TDK data storage media. 


TDK Floppy Disks are sophisticated storage media. Pre-tested and guaranteed 100% error free, they provide 
an unequaled level of reliability. And for your multimedia, software development or archiving needs, TDK 
Recordable Compact Discs (CD-R’s) provide optimum durability, integrity, and system compatibility. While 
TDK Data Cartridges ensure dependable operation, longevity and maximum data protection for your mass 
data storage requirements. 


Intellectual property is an idea we take very seriously. So when you think un-common data storage, think 
TDK—to save, retrieve and distribute your property with absolute confidence. For more information, call 


1-800-835-8273, x203. 
Before you write. Think TDK. AT DK 


Everyone keeps saying 
PowerPC is coming. 
We believe you'd rather know 


where it’s going. 


IBM Microelectronics 
Total Technology Solutions” 


In the past year, no 
doubt you've heard 
quite a lot about our PowerPC" family of 
microprocessors. How they offer unprecedented, 
RISC-based performance. And how, according 
to nearly every industry publication, PowerPC 
processors are poised to revolutionize personal 
computing. 


Yet for all this, we at IBM Microelectronics“ 


Division understand you might still 


Update 


> 
The PowerPC 
alliance of Apple, 
IBM and Motorola 
reached a significant 
milestone recently 
with the development 
and fabrication of the 
high performance 
PowerPC 604. 


have questions. Not so much about 
how fast our PowerPC processors 


run, but how soon you can 


confidently put them to work for 
you and your customers. 
The answers are closer than 


you think. As proof, consider that 


IBM Microelectronics has shipped nearly a half- 
million PowerPC 601” processors to the OEM 
market since September. Which means, by the 
time you read this ad, they'll already be powering 
a range of computing products throughout the 
world. To quote John Dunkle, president of the 
market research firm WorkGroup Technologies 
Inc., *It won't take long for the PowerPC to turn 
up in every segment of the market." 

And that's only the beginning. Right now, our 
PowerPC 603" microprocessor, ideal for mobile 
and energy-efficient desktop systems, is available 
for immediate sampling. By the fourth quarter 
of 1994, we plan to begin volume shipments of 
our PowerPC 6047" a next-generation processor 
targeted at the high performance desktop market. 
Close behind will be our PowerPC 620, which 


PowerPC” 


will offer exceptional performance in high-end 
workstation and server applications. This 
impressive timetable is due to the extraordinary 
scaleability of our 
PowerPC architecture, 
a sharp contrast to the 
limited headroom of 


CISC-based processors. 


Of course, our 
momentum isn’t confined to products. Today, 
PowerPC processors are poised to run such 
popular operating systems as AIX? OS/ 2s 
Solaris; System 7, Windows’ and Windows NI.“ 
plus Taligent. In the not-so-distant future, 
PowerPC adopters can also look forward to 
the PowerOpen" Environment (POE), a next- 
generation, standards-based platform. 

Need more proof? Well, major application 
developers like Adobe, Aldus, Claris, Microsoft, 
Quark and WordPerfect are busy creating 
PowerPC-based versions this very minute. And 
current DOS/Windows" users can already count 


on state-of-the-art emulation technology for 


popular applications. BUTE 
Most impressive of all, 

Р š 

IBM Microelectronics plans to 


provide an outstanding array of PowerPC 
support, including software development tools, 
evaluation boards and a network of design centers. 
So as you can see, the real news isn’t that 
PowerPC is coming, but what it already has going 
for it. To learn more, call IBM Microelectronics at 
1-800-PowerPC, ext. 1430 (OEMs), ext. 1440 


(programmers) or ext. 1450 (end users). 


* Not in native mode. 
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Clipping Along 

It comes as no surprise that the National Security 
Agency seeks to play a key role in engineering the sur- 
veillance architecture of cyberspace (Wired 2.04, “Jack- 
boots on the Infobahn," page 40), as №А5 invisible 
charter mandates the wholesale gathering of electronic 
communications in the US and abroad. This all-encom- 
passing pursuit is fueled by the largest budget of any US 
government agency. Like the ЕВ! and CIA — major NSA 
“clients” — the agency seeks to justify its post-Cold War 
existence by conjuring up new threats to domestic tran- 
quillity. And considering the immensity of its 
classified budget, the National Security 
Agency has a lot of motivation to prove its 
continued usefulness. 

Issues surrounding the Clipper Chip and 
“unimpeded” law enforcement access to 
digital communications merely divert atten- 
tion from the reality that all electronic com- 
munications — from telephones, faxes, and 
computers to radio and television — are vul- 
nerable to interception by anyone with the 
motivation and the means to do so. Clearly, 
the National Security Agency does not require 
judicial permission to eavesdrop on encrypted 
or unencrypted communications. Such moni- 
toring is routinely conducted every day and 
every night. Rather, the Clipper Chip seems to 
serve a more important psychological func- 
tion: to give the appearance of a limited 
surveillance capacity that can be overridden 
by public consensus. 

Now, 100 years since telephones began 
ringing, 50 years since electricity started 
moving through transistors, and 25 years since 
the microprocessor became synonymous with 
modern life — we find ourselves living in the 
age of transparency. At what cost to privacy? 
Government intelligence agencies operate 
with impunity; corporations lavish millions of 
dollars on security consultants; and the indi- 
vidual is left almost entirely exposed to unwar- 
ranted intrusions. 

The individual — considered expendable by govern- 
ments and corporations - is our society's most precious 
resource and, as such, deserves to be protected. Reactive 
legislation and technological fixes are not enough to 
imbue the individual with adequate protection against 
an ever-present surveillance apparatus. 

In a perfect world, individuals would decide which 
facets of their private lives were to become public. In the 
real world, individuals must take steps to protect their 
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The most 
efficient way to reach 
us here at Wired is via e-mail. 

At some addresses, such as guidelines 
@wired.com, you'll reach Wired's Info- 
droid, which will bounce back the needed 

text, freeing up us human types to 

create the next amazing issue 
of Wired. Here's where to 
send e-mail: 


personal and transactional data, as it will not remain 
private unless they do so. Most importantly, we must 
begin to understand the psychological effects of surveil- 
lance, so that existence in the electronic world does not 
compel us to surrender our individuality. 

J.D. Lewis 

jdlewis@aol.com 


I've read John Perry Barlow's article about Clipper in the 
April issue, and one thing scared me. When Barlow asked 
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if the Clipper Chip would isolate the US from the rest of 
the world, the answer was clear: They want all the world 
to use Clipper. Doing so, the US will have complete con- 
trol over telecommunications. 

Гат an Argentinian citizen, and | don't want a foreign 
government to control my communications. 

The worst thing is that if they want to, they can. Right 
now, there is no danger because of our lack of technolo- 
ду. Most of the telephone system here is not digital; we 
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are using technology that would be only of historical 
interest to communication experts in the US. But that is 
changing fast. The two telephone monopolies here are 
now installing digital systems. They are beginning to 
offer Internet connections. Thinking about the relations 
my government has with the US government, | wouldn't 
be surprised if it decides to adopt Clipper as a standard 
and ban all other technology. And the people here aren't 
educated enough in high-technology issues to oppose it. 
I'll try to inform the people, writing about Clipper in my 
magazine Virus Report, and all the other 
media | can — but that isn’t enough. 

At the moment, the issue is in the hands 
of US voters. You should react against an 
attempt to end electronic privacy in all the 
world. It is a huge responsibility. What's 
decided in the US will have an effect in all of 
the world. Please keep that in mind. 

Fernando Bonsembiante 
fernando@ubik.satlink.net 


| was disappointed by your coverage of the 
Clipper Chip and your campaign against it! 
am against Clipper, but | believe you are 
providing your readers a disservice. You are 
almost as bad as the government in only 
providing us with one point of view: yours! 
| (and | am sure many other readers) would 
like to see some opposing points of view! 
Juan 

boku@netcom.com 


Intimate Strangers 
Thank God for Godwin! (Wired 2.04, “ASCII 
Is Too Intimate," page 69.) | thought | was 
the only one who wished those damned 
smileys and emoticons would be banished 
to the lowest circle of hell. To me, smileys 
are the digital equivalent of the office 
moron who cackles dutifully whenever the 
boss makes some cheesy joke. How did we 
get into the situation of having to indicate 
when we are joking? 

However, there is one advantage to smileys. And it's 
a good one. Over on Fidonet, for example, they've become 
so dependent on the smileys to let them know when a 
joke is coming that they assume every single joke is fol- 
lowed by one. Ergo, if you don't use a smiley, they take you 
seriously! You can have a whole lot of fun with these guys 
merely by never cracking a smiley. l'm sure there's some- 
one out there who still thinks I'm a beta-tester for Intel. 
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Smileys are a fad. When | saw those horrible books 
with collections of them | gave thanks, since | knew that 
this signaled the beginning of the end. The mainstream 
press always finds out about a hot thing six months 
before it dies. 

The next thing we must band together against is the 
sig file. Kee-rist! 

Dave Lartigue 
lartigue@firefly.prairienet.org 


How did Godwin manage to get all the way to the end of 
this article without a nod to McLuhan? | remember read- 
ing this same stuff back in 1966. | found it so worldly 
then: hot print, cool video, mechanical bride, and all that. 
This article follows lightly (“flames are the friction born 
of minds rubbing too closely together”), reaches too far 
(“text is almost telepathic іп its power”), and is 30 years 
out of date. 

Please don't confuse authors who write well with tele- 
conferencers who can't communicate. As for the mixed 
messages in which smiley faces are used, well those are 
just mixed messages. Have a nice day. :-( 

George 
klima@vnet.ibm.com 


Get Your Fax Right 

| read the "Fax of Life: Playing a Bit Part" by Nicholas 
Negroponte (Wired 2.04, page 134) and felt that even 
technology luminaries like Negroponte are capable of 
missing the point. The fax machine, like other meldings 
of previous and current technologies, is subject to the 
rule of "Digital Darwinism." If a particular technology 
fails to serve the needs of its users, it will change or fade 
into oblivion. 

In actuality, the fax-capable modem has helped fuel 
the quest for tremendously more capable optical charac- 
ter recognition. This capability is critical for the advance- 
ment of the electronic archiving of human knowledge. 
Additionally, a great deal of "junk data" is sent by fax. If 
not for the cost and hassle of transferring such garbage 
(via fax), we would be deluged with useless, bandwidth- 
hogging garbage. If all it took to transfer this useless 
verbiage was a multiple-address e-mail posting, we 
would soon drown in commercial chaff. 

Therefore, | conclude that the fax is a necessary step 
in the digital world and its self-limiting nature acts as a 
“technological brake" to those who would abuse it. 
David Chaos 
dchaos@delphi.com 


Get a life, Negroponte! Fax machines aren't popular 
simply because Japanese keyboards are on steroids, or 
because the world at large is too stupid to see the value 
of bytes over images. Compared to any e-mail system, fax 
machines let the user mix images, data, handwriting, 
multiple languages and character sets together with no 
special training or chance of a system crash. E-mail is 
decades away. Fax machines also require no special wir- 
ing, and they can print a convenient copy of the informa- 
tion that can be stored, carried, marked up, or re-sent. 
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Fax machines are a hit because they are simple and 
predictable. When software and e-mail rise to this friend- 
ly and efficient a level, then Negropontes plaintive 
desires will be fulfilled. The real world is a lot smarter 
than he thinks. 

Greg Blonder 
gregeb@clockwise.att.com 


Nicholas Negroponte’s use of a fax image to make his 
point in his Message 10 was brilliant. Everything in his 
article is correct, though | still disagree strongly with his 
conclusions. Much of the info | send to people outside of 
my organization (that is, info longer than maybe a single 
paragraph) is data that | want to arrive in noneditable 
form. It is either my (or my company’s) intellectual prop- 
erty – | don't want to make it easy for others to appropri- 
ate it, or else it is a document (such as a contract) where | 
want to immediately see others’ changes and marks. If | 
e-mailed editable text to these people, | would lose 
control over the data's use and destination the moment | 
posted the communication. 

The fax machine is neither good nor bad - it is merely 
appropriate for certain types of communications where 
e-mail's benefits are actually Bad Things. 

Joel Borden 
00048503116 mcimail.com 


Wired Out of Bounds? 

In the April issue of Wired, we ran a 400-word article 
discussing how use ofthe Internet has not been subject 
to government regulation in the now infamous Teale- 
Homolka murder case. A "publication ban" was imposed 
by an Ontario judge that prohibited the Canadian media 
from mentioning any information on the plea in the case 
(a young married couple, charged with the murder of 
two teenagers, has subsequently turned against each 
other). The writers of the piece unintentionally men- 
tioned the word "plea," causing our Canadian distribu- 
tors to request that the magazines be removed from 
stores and newsstands. As this was not an action im- 
posed by the law, the magazines were not removed from 
every location; those that were removed are now back 
on stands with a sticker over the offending sentence. You 
can obtain Wired's response to this by e-mailing info- 
droid@wired.com with the words get homolka/can.ban 
.pras a single line in the body text. 


The April issue contained a brief item on the Karla 
Homolka/Paul Teale trial (Wired 2.04, "Paul and Karla Hit 
the Net," page 28). You noted that the court had 
imposed a publication ban on details of the case against 
Homolka, and that the online community has been 
instrumental in making a mockery of the ban. 

I'm real tired of this kind of thoughtless and self-satis- 
fied reporting. Everywhere | look online there's a kind of 
smirking satisfaction at having stymied authority in this 
and similar instances. | guess that it comes from a culture 
dominated by (mainly) guys scrambling for some sort of 
power, even power that is dangerous and gratuitous, 
during their extended adolescence. 
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The issues are serious but seldom addressed seriously. 
The courts have to cope with the reality that a fair trial 
must be provided. If it is impossible to do so because 
massive publicity has prejudiced all the available jurors, 
then there can be no trial. The courts will be reluctant to 
draw that kind of conclusion, so trials will go ahead, and 
the consequences for the defendants be damned. 

Publication bans give rise to serious questions. The 
most important of these dilemmas is probably the right 
of the public to be immediately informed as to the 
“facts,” versus the right of the accused to a fair trial. | 
know which side I'm going to come down on, and it's not 
in favor of the prurience of the talk-show and online 
constituency. 

Online reality and the increasing extent to which the 
media have become inserted into our lives really bring 
some important issues into focus. Not the least of these 
is the impact of the wired world on our courts and on the 
assessment of guilt and innocence. Thoughtful consider- 
ation of the issues is in order. What is not in order is the 
kind of smirking self-satisfaction so often to be found in 
the words and faces of those who think it’s cool to resist 
any authority, and to get their rocks off thinking about 
the “evidence.” 

Ron Myhr 
76270.771@compuserve.com 


This neo-Brezhnevite nonsense with the Homolka-Teale 
press ban has to stop, right now. As Steven Levy put it so 
well in a videoconference | viewed last week, “national 
borders are becoming just speed bumps on the 
infobahn." 

For all of the arguments that may be raised in favor of 
ensuring fair trials, and they are not completely without 
merit, the legal community in Canada simply has to 
come to grips with the reality of unimpeded global data 
communication. 

It is especially galling, as well, to see how this action 
reflects the low regard the courts have for my judgment 
and that of my fellow Net users. Although | remain con- 
cerned as to how the lack of case information hints at a 
poor police investigation, | confess | find many of the trial 
details quite distasteful and have ignored them after my 
first sampling. 

Thank you for having made it through to at least one 
reader behind the Maple Curtain! 

Paul Canniff 
Ottawa, Ontario 


Anita Brenner and B. Metson did an extremely disap- 
pointing job of reporting on the Homolka/Teale publica- 
tion ban in Canada and the role of the Internet. 

Missing information of interest to Wired readers: All 
the articles from foreign publications are periodically 
available via anonymous ftp on ftp.uu.net:/tmp/karla; in 
addition, all the same articles, a short summary, a FAQ, 

a summary of the newsgroup censorship at Canadian 
universities, the 77-page publication ban itself, pictures 
digitized from a Maclean's article about the case, and an 
audio file digitized from a CBC Radio broadcast are all 
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available on a multimedia World Wide Web server at: 
http://cs.indiana.edu/canada/karla.html. 

David Jones 

djones@cim.mcgill.ca 


Most American media, especially those of the tabl | 
variety who want to put themselves on the front lines to 
battle fascist censorship (unless it's the busting of main- 
stream adult movies) on an otherwise slow week, would 
not have blinked twice were this a mere domestic gag 
order between counties of a state or between states. 
There is no precedent for gag orders between countries 
...and won't be, short of negotiating treaties. If they 
pulled the same stunt in America, people would be 
clearly going to jail for contempt of court. 

Gary L. Dare 

gld@columbia.edu 


Hi... I'm a very loyal reader up in Calgary, Alberta, and 
when | went down to check if the latest issue of your rag 
was in, | was dismayed to find that it has been banned 
here. Because of this occurrence, I’ve decided to take 
over the Canadian government in the most efficient coup 
you've ever seen. We'll storm Parliament, break for lunch, 
restructure the economy to make musicians and artists 
rich, go see Furnace Face live down the street, come back 
and declare Wired the nation's bible. 

Joe "Quintal" Howes 

howes@cpsc.ucalgary.ca 

PS. Is this your first banning? 


Actually, no; it’s not. Canada joins the only other country 
to ban Wired: Singapore. — The Editor 


Soviet Tech 

My compliments to you on an extremely accurate and 
thoughtful article on Moscow and the computer technol- 
ogy here (“Compost of Empire," Wired 2.04, page 73). | 
would like to add my point of view as a Russian-speaking 
expatriate living in the city itself. As a short-term visitor, 
you could not have fully grasped the pace of change 
here. By the time the article was printed, there were 
already mistakes. There are no true hard currency sorts 
anymore because hard currency transactions were 
banned January 1, 1994. Taxes and laws are passed at a 
dizzying rate, mostly aimed at foreigners because every- 
one here, ordinary Russians and government too, think 
that westerners are uniformly rich and can afford any- 
thing. Less than a month after you left, a 60 percent tax 
was levied on personal items for anyone who comes into 
the country without an accreditation from the Foreign 
Ministry, which is practically impossible to get without 
being here. (I've been waiting for almost two months for 
mine, and | live here.) 

The one problem | had with your article was that you 
termed the whole Soviet period as “one big mistake.” 
Throughout its history, Russia has not followed the pat- 
tern of the rest of Europe, despite all the urgings of Peter 
the Great. And it would be wrong to expect the Russians 
to automatically follow a European or American model 
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now. Things that make sense at home do not make sense 
here, and that's just the way it is. Russians know some- 
thing is wrong with their country, that's not hard to see, 
but 74 years of ingrained socialist socialization are not 
erased overnight. 

Russia may not be a superpower anymore, but it is 
certainly not a Third World country either. The infrastruc- 
ture is not sound, but there is a culture and a general level 
of education here that you will not find in any developing 
country. Superpower or not, Russia still has sophisticated 
technology that developing nations do not. 

Melinda Hamilton 
Moscow 


Don't Do That to Me, Mr. Sluggo.... 

Your article about the DOJ investigation of Microsoft in 
Wired 2.04 (“Oh No! Mr. Bill,” page 90) was excellent. It 
was the most thorough coverage of this conflict | have 
seen to date. My friends at Microsoft hate it, which | take 
to mean that you have done a very good job of detailing 
a situation which may prove eventually to be very 
uncomfortable for the company. 

Daniel C. Fain 

Pasadena, California 


Wendy Goldman Rohm should know better. She quotes 
an anonymous executive as saying, “We were raped by 
Microsoft.” As economist Walter Williams points out, the 
difference between economic power and political power 
is the difference between seduction and rape. 

Bill Gates seduces his potential business partners by 
waving fistfuls of dollars. If anyone is contemplating 
rape, it’s the two power-lusting women in the govern- 
ment who are waving antitrust laws, which means, in 
effect, waving a loaded gun. 

To switch metaphors in mid-letter, those who cry out 
for a level playing field are envious second-stringers who 
want the government to cripple the better players. Bill 
Gates earned his wealth. The government should protect 
his life, liberty, and property while staying out of his way. 
Eric Kalin 
eke@attmail.com 


Net.Justice 

Just where do you folks keep your brains? The glorifica- 
tion of hoodlums and trespassers is shortsighted. (Wired 
2.04, “Phiber Optik Goes to Prison,” page 27.) You should 
be celebrating the incarceration of this self-styled net 
raider instead of decrying his treatment. | do not under- 
stand how you can stand on both sides of the privacy 
issue, or don't you see the connection? 

If | were to crawl across my neighbor's threshold with 
the intent of "tossing a few files around," the police and 
indeed most of society would not shed tears over my 
demise at the hands of my neighbor for criminal trespass. 
What the hell is the difference? 

A hacker belongs in the same low-budget housing as 
any other thief and hoodlum: behind bars! 

Lloyd Vancil 
lev@suned1.Nswses.Navy.Mil 


e got to wonder: If ol’ Phiber had broken into the 
Wired databases, trashed your accounting records, 
erased your subscriber file, zeroed your payroll 
records, and then wiped all documents for the next 
issue from your hard drives, would you still be trying 
to turn the vicious little creep into a hero? But of 
course, it was someone else's data he was messing 
over, so who cares, right? 

Richard Maxwell 

raidient@aol.com 


Big Brother TV? 

| read your article on the BBC (Wired 2.03, “Can the BBC 
Be Saved?,” page 100), and found it very informative, and 
disturbing. I'd like to add one comment, from a perspec- 
tive that may be enlightening to both your British and 
your American readers. 

The prominent caption on page 101, describing the 
£85 (approximately US$125) a year regressive television 
tax “enforced by the ominous threat of TV storm troop- 
ers” probably horrified US readers, and you'd probably 
get a lot of agreement from British readers too, for whom 
the idea of countless “free” television channels in the US 
often sounds like a much better idea. 

| thought so too, until | came to the US. | live in an area 
(thirty miles outside of San Francisco) where broadcast 
reception is so poor that if you want to watch television 
you have little choice but to get cable. The cost? $420 a 
year. Now who is horrified? And, after you have paid 
them their $420 a year, do they make quality programs? 
No. Not a single minute. They don’t make any television 
at all. For $420 a year, they just deliver it. The money to 
“make” the programs comes from advertising. Suddenly, 
$125 a year for the BBC sounds like a Right Royal Bargain, 
and if | could pay $10 a month in the US to lose all the 
other channels and just get BBC1 and BBC2 instead, I'd 
do it in a moment. 

Perhaps the BBC has become a pale shadow of its 
former self. | hope it can be resurrected. 

Stuart Cheshire 
cheshire@cs.stanford.edu 


Undo 

» In “Bill and Andy's Excellent Adventure II” (Wired 2.04, 
page 103), Steven Levy misstates Arthur C. Clarke's max- 
im. It is: “A sufficiently advanced technology is indistin- 
guishable from magic." » In "Dreamware" (Wired 2.04, 
page 96), we gave an incorrect location for frogdesign. 
The company is actually located in Menlo Park, California, 
and has been for the past seven years. Additionally, the 
software frogdesigners most frequently use is Stereo 
Sintering, not Stereo Lithography. > An alternate, state- 
side online site for the Doom game (Wired 2.04, "Go to 
Не!!!” page 110) is 128.252.135.4, the wuarchive.wustl 
.edu. Look in /pub/games/DOOM. 


Send your Rants & Raves to: 

Snail mail: Wired, PO Box 191826 
San Francisco, CA 94119-9866 
E-mail: rants@wired.com 
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Introducing Reuters 
NewMedia—providing 
information 

solutions for online 
services, PDAs, data- 
bases, wireless 
devices, corporate 
networks, and executive 


information systems. 


„ ооооооо о о The complete восе 


for news, financial 
data, video, still 
photos, graphics, 
and text databases— 
Reuters NewMedia 

is the future of 
information. 

Call 1-212-603-3850. 


Launch into Cyberspace 


with a local call. 


hether you've just 
۷ / acquired your 
modem or you’re 


a seasoned net-trekker, 
NovaLink is your fast and 
friendly connection to an 
enriching online universe of 
intriguing people, meaningful 
information and interactive 
entertainment. 


...MAXIMUM PAYLOAD: 
NovaLink is for power users, even if 
they happen to be beginners. We 
offer all the benefits the information 
age has to offer. Flexible tools let you 
get the results you want, whether it’s 
gathering information, meeting great 
people or just having fun. Reaching 
NovaLink is a local call from 
thousands of cities around the globe. 


... DISCOVER NEW WORLDS: 
Explore the Internet with NovaLink, 
and you'll be rewarded with superior 
value. We are proud to offer a service 
that is fast and easy to learn, yet 
provides uncompromised power. 
Exploring the Internet means more 
than access. NovaLink has all the 
basic features like e-mail, ftp, irc, 
telnet, gopher, finger and UseNet, but 
doesn’t stop there. 


NovaLink offers you the freedom of 
choice. Read your messages online or 
off. Use a simple, menu-based 
interface, or interact directly with a 
UNIX computer. Our Internet Forum 
is a place where you can share your 
experiences and questions with 
experts from around the world. All 
this is offered without sacrificing 
speed. Since we know that the last 
thing you want to do is wait, we’ve 
engineered NovaLink to give you the 
ultimate in performance. 


. MAXIMUM VELOCITY: 
Connect as fast as you want to 
NovaLink’s high-speed network. If 


you've invested in a fast modem, 
there is no need to diddle around at 
2400 baud. 9600 and 14400 baud 
network connections are available 
from most major cities at no extra 
charge. A~ 


.. OUT OF THIS WORLD 
FUN: NovaLink is the home of 
the best fun you'll find in 
modemland. Our dedicated 
team of game designers, 
artists and entertainers have 
won prestigious awards — but we 
know that the secret of our success 
has been due to our customers, 
because it's you who have told us 
what you want to get out of your 
online experience. 


NovaLink is a full-range 
interactive network with 
everything you need to have 
fun, get connected and meet 
people online... 


КОРАНА EEE р ч 

Create your character and visit 
Legends of Future Past, a world created 
through artistic prose and colored by 
shared imagination. Meet the exciting, 
intrepid and interesting people who 
populate these ever-expanding lands. 
Become part of the community of 
adventurers who have found reward, 
riches — even love — in the fantastic 
land of the Shattered Realms. Learn 
why Computer Game Review said of 
Legends, “No other game... captures 
the true essence of roleplaying like 
this one.” 


Another NovaLink favorite is the 
Virtual Cafe. It may be the only 
cyberspace social center where you 
can play trivia while sipping wine іп a 
snowbound hot-tub. Drop by fora 
romantic rendezvous, or play the slots 
to win big virtual bucks. 


If you're looking for strategy and 


od 


fast-paced 
action, join 
the ranks of the 
Cyber Corps — the 
first multimedia 
online action game of 
its kind. Form teams 
with other players from 
around the world and 
race against the clock, 
p navigating a maze of alien 
corridors, mutants and traps to be 
the one who can garner the galaxy's 
most precious substance... 


Check out Cosmic Conquest, and 
become the leader of a stellar 
civilization where diplomacy, warfare 
and technological development are 
your tools to universal domination. 


...A UNIQUE CULTURE: You 
must be over the age of eighteen to 
subscribe to NovaLink. That's just 
one of the factors that makes for a 
very different community than other 
online services. You won't have to 
plod through sophomoric messages 
to reach the ones you value. Our 
professionally moderated forums 
cover a diversity of topics. Sports to 
Computing, the Paranormal to 
Zymurgy — each is packed with 
thoughtful people and useful 
information. 


FREE TEST FLIGHTS 


Give NovaLink a call with your 
modem and sign-up today. When 
asked for a subscription code, enter 
"WRD944A" and you'll receive five free 
hours and access on your first call. 


Nova 


INTERACTIVE NETWORKS 


800-274-2814 Voice 
800-937-7644 Modem 


info @novalink.com • telnet novalink.com 
79 Boston Turnpike, Suite 409, Shrewsbury, MA 01545 


Arkansas Power & TV 


Every company that's got cable in the ground is elbow- 
ing for a piece of the information services business. Last 
year, Arkansas Power & Light got permission from 
Entergy Corp., its parent company, to open up enough 
bandwidth from its fiber-optic network (used for inter- 
nal communications) to offer broadband services to 50 
test homes їп a residential area of Little Rock. The one- 
year research project, which began in March, makes the 
company, according to AP&L, the first electric utility to 
bring information services and video entertainment to 
customers. 

There are several reasons why AP&L (and other electric 
utilities around the country) stand a good chance of 
becoming successful players in the information-delivery 
game. Power companies have developed an extensive 
network of fiber-optic cable over the last decade. Enter- 
gy, which uses the same architecture as cable companies 
- a fiber-to-feeder system with coax drops to the home - 
has asked regulators for permission to use its existing 
network to wire another 10,000 homes after the test and 
440,000 more in the future. 

And when the time comes for laying more cable, power 
companies, like railroads, have an enormous advantage 
over telcos and cable companies through their legal right 
of way. For example, before Sprint was a long-distance 
provider, it was Southern Pacific Railroad's internal com- 
munications system. The company used its right of way 
to lay fiber-optic cable and turn excess bandwidth into 
profits exceeding those of the parent company. 

If bandwidth and right of way aren't enough, the pow- 
er companies can always depend on their pals in govern- 
ment. Representative Rick Boucher (D-Virginia) has intro- 
duced legislation to allow all electric utilities to compete 
in the cable TV and telephone industries. According to 
Boucher, "Competition is good for consumers, and com- 
petition clearly works. In the approximately 50 communi- 
ties throughout the US that now have more than one 
provider of cable service, the rates tend to be 30 percent 
lower than the national average.... My measure will fos- 
ter more competition and allow even more consumers to 
benefit from lower prices." – Joan Van Tassel 
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No big deal, you say? Sure, but where else would 
9 
Peña, the US Secretary of Transportation? “This project represents the logical marriage of the two fields that will 
B 
0 
E c our nation's future," he gushes in a press realease, "transportation and telecommunications." Gee, with 


о 
this kind of vision in high places, the infobahn must be just around the corner. ZIII Privacy Gets Another Friend: 
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Think Global, 
Regulate 


They Feel Like 


{ mean, how cool сап you get? 
This new baby from JVC has 
got full-color, full-motion digital 
video from a 100-shot automatic 
video server, an MPEG decoder, 
the works. Want to take it out for 
a spin on the information 
superhighway? Well you can't, 
because it’s a stand-alone 
karaoke box. 

Don't scoff. Karaoke is a way 
of life in Japan and throughout 
the rest of Asia. Last year, com- 
bined sales of karaoke hardware 
and software added up to a far- 
from-uncool US$5 billion. Wher- 
ever there's that much moolah at 
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It seemed like a good idea at 
the time. Unipalm, though 
still a smallish company, is 
Britain's largest purveyor of 
Internet connections. To ex- 
pand its networks, the com- 
pany wanted to raise about 
£5.5 million on the stock 
market. Naturally, it also 
wanted to use the Net to 
help. Instead, it learned how 


Local 


financial regulations may 
have to change to adapt to a 
networked world. 

'To raise interest in the of- 
fer, Unipalm's executives 
toured London's finance 
houses with a SparcBook 
loaded with Mosaic and oth- 


er Internet-savvy software. 
The enthusiastic response 
prompted Peter Dawe, joint 
managing director, to pro- 
pose putting Unipalm's 
prospectus and other finan- 
cial documents on the Inter- 
net. While the financiers 
thought this was a great 
idea, the lawyers were non- 
plused. 

The problem is that finan- 
cial regulations assume the 
existence of boundaries ab- 
sent from networks. The 
first are national. By pub- 
lishing its prospectus on the 
Internet, Unipalm's lawyers 
pointed out, it might be ar- 
gued that the company had 
published it - or at least dis- 


tributed it - in the United 
States. But Unipalm had not 
gone through the proce- 
dures to get approval to 
raise money in America. So 
a disgruntled American in- 
vestor might in theory have 
sued Unipalm for violating 
American securities laws. 

National boundaries were 
not the only problem. 
British law is quite specific 
about the sorts of informa- 
tion a company can distrib- 
ute to promote a share offer- 
ing. АП claims have to be 
carefully documented, ac- 
cording to strict legal stan- 
dards. Bill Thompson, who 
was given the task of creat- 
ing Unipalm's online 


Just іп time for the Clipper debate, Marc Rotenberg, best known as the director of Computer Professionals for Social Responsibility, has 


prospectus, had originally 
planned to put the prospec- 
tus on to the World Wide 
Web and cross-link it to all 
sort of other corporate infor- 
mation. But, the lawyers 
wondered, might this be 
construed as “publishing” 
all of that other, unverified 
information? 

In the end, caution beat 
out innovation. Apart from 
posting to a few news- 
groups distributed only in 
Britain, Unipalm decided to 
stick to paper for the share 
offering. For a look at Uni- 
palm's finances online - the 
prospectus that might have 
been - ftp to flp.pipez.nel. 

- John Browning 


to US News & World Report, 


re were just 42. 2111 Paper? 


Sure. Binary? No Way: Last March Phil Karn (a San Deigo, California-based electrical/computer engineer who specializes in computer networking) 


filed a request with the State Department to export a floppy disk containing the exact same cryptographic source code as appears in Bruce 


Schneier's book Applied Cryptography. No dice, said the feds: "The Department of State has determined that the subject source code disk is subject 


to the licensing jurisdiction of the Department of State in accordance with the International Traffic in Arms Regulations (22 CFR 120 through > 
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stake, you can bet there's fierce 
competition for a share of the 
action. Which in turn means 
that, in the karaoke biz, technol- 
ogy moves fast. 

Innovations have been pour- 
ing out of karaoke boxes ever 
since that great light-bulb 
moment back in the ‘60s, when 
a Kobe bar owner figured out 
that it'd be cheaper to fire the 
band and use back-up singers 
on tapes instead. Next thing you 
know, his customers were grab- 
bing the mike, so he fired the 
singer, too. The big idea in 
Japanese-style 


i n 

g 
karaoke is to imitate the song's 
original vocal as closely as 
possible. So the first great 
techno-leap forward was the 
addition of an echo chamber. 
Even so, some folks – the odd 
nondrinker, for instance — still 
found it hard to get up in front 


of people and croon. So, to take 
the spotlight off them, the box 
makers added video images of 
suitable scenes. 

Until about two years ago, the 
market for karaoke hardware 
was dominated by Pioneer's 
analog laser disc players. Today, 
Pioneer is fighting a losing battle 
against the much smaller, CD- 
based systems, of JVC, Sony, and 
Matsushita, each of whose discs 
can hold 74 minutes of full- 
motion digital video. Which 
brings us back to JVC's latest 
offering, the US$8,800 KX-DV100 
shown here. 


Imagine for a moment that 
the system's video server — a 
high-speed robot that takes just 
five seconds to go from one 
song on one disc to another — 
was removed and stuck at the 
other end of a phone line. And 
that instead of Japanese pop 
tunes, you could dial up the 
latest video nasty (or whatever). 
Now you know why Japanese 
consumer electronics companies 
like JVC are not totally despon- 
dent about the shift in paradigm 
from stand-alone to networked. 

Care to sing, anyone? 

— Bob Johnstone 
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rse it's violent,” says John 
nero, game developer for id, 
the Dallas area software company 
that created the runaway best- 
selling computer game Doom. 
We like violent movies, books, 
and other stuff.“ And it shows - 
Doom looks like a computer game 
Bart Simpson would play. The 
theme is simple: kill or be killed 
by numerous horrific demons in 
the darkest pits of a cyberhell 
unrivaled since Dante. 

in support of Romero's admis- 
sions of a mild gore fetish, 
“Bizguy” Jay Wilbur and other 
members of the completely male 
Doom design team laugh mania- 
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The Doom 


cally and yell out their fave horror 
influences: from The Texas Chain- 
saw Massacre to Terminator, all 
show up in the game in one mor- 
bidly inspired form or another. 

Doom first splattered across 
the Internet and BBSes last 
December. The first level of the 
game is available for free down- 
load. (For example, ftp to 
ftp.uwp.edu and look in /pub 
/msdos/games/id.) 

Or you may order direct from 
id at no cost (except for US$5 for 
shipping). Additional levels, 
inevitably sought by even the 
most disciplined "occasional 
players," can then be purchased 


В o m 


from the company - the same 
ingenious marketing scheme 
used by the proverbial drug deal- 
ers to build up a loyal clientele. 
"That's the plan all right. The first 
one is free," Wilbur says. "Talk 
to us for more." And lots of peo- 
ple seem to be jonesing for their 
Doom. Sales have exceeded 
about 50,000 units domestically. 
Since hitting the Net, Doom has 
spread like wildfire. It's even 
found its way into the cubicles 
of many computer companies, 
prompting some supervisors to 
implement anti-Doom policies, 
according to Wilbur. “John Car- 
mack, the technical genius at id, 


dip 
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once said Doom would be the 
major cause of productivity loss 
for 1994,” Wilbur says. “I’m 
delighted to see that the workers 
would want to play the game so 
much that their bosses would get 
pissed at them." 

And what of fears that Doom 
might cause kids to go postal? 

“My kids are too young to 
play," Wilbur says. "But in time! 
will teach them the difference 
between reality and fantasy. I’m 
confident that they'll know that a 
good game is just a good game.” 

id Software: (800) 434 2637, 
fax +1 (303) 330 7553." 
- David Pescovitz 


the case into а class-action 


A new generation of keyboard TIRED 
ticklers is plucking the Net for suit. So far, it appears a set- 
MIDI files to swap. But they tlement isn’t close, although AOL www 
may be violating US copyright Ç CompuServe issued a mora- Partnership for Drug Policy 
law, and CompuServe could Ea torium on transferring songs a Drug-Free America Foundation 
be in hot water for allowing hl over its MIDI database. Warrantless The Fourth 
them to transfer the MIDI files the computer business ‘The million-dollar ques- apartment raids Amendment 
across its system. merges with the cable and tion however, is why is Frank ера 777% Teleconferences 
Frank Music Corp. filed a phone business, they're Music Corp. is going after rane seating 
federal lawsuit in New York becoming опе big integrated CompuServe rather than the > Taxes тте 
іп November, contending circle. And if any system individual users, who can Ў ү 
N Q К. К Wayne's World Beakman's World 
that CompuServe has been starts to move copyrightable still transmit song materials 
S t : š x 8 Steel cars Composite cars 
allowing its subscribers to material without paying for over the Net as attached files } 
š TARMA A i À) Infobahn National Neural 
sendand receive digitized it, we have to pressure it. with no CompuServe Network 
music without paying royal- | ‘Compuserve argues that involvement: It’s likely that ibfomerdib e 
ties. Fran Music claims near- it's only providing sub- the publishers see Compu- Adidas Tubular hive Wave Teves 
ly 700 instances of copyright scribers with access to data- Serve as an easy and lucra- Technology shoes 


infringement occurred. 
“Our concern is with the 
use of music on the super 
information highways and 
our ability to identify what's 
transpiring," says Edward P. 
Murphy, who heads the 
National Music Publishers 
Association trade group. "As 


bases that are offered by 
other companies, and the 
network believes those com- 
panies should be required to 
pay any royalties. 

While the suit winds its 
way through court, another 
140 music publishers are 
ready to join and transform 


tive target and the caseasa 
stepping stone. However this 
case is resolved, the fight is 
certain to establish new 
ground rules regulating the 
use of interactive computer 
technology, the Net, and 
music royalties. 

- Edward R. Silverman 


Beta carotene 


Boomer nostalgia 
Beck 


130).... Each source code listing has been partitioned into its own file and has the capability of being easily compiled into an exe- 


cutable subroutine." Heaven forbid. Here's Phil's take on the ruling: "There are some clear constitutional issues here regarding the 


applicability of the First Amendment to electronic media like floppy disks, BBSes, and the Internet, not to mention the question of 


whether their entire prior licensing scheme for publicly available information is constitutional in the first place. If the First Amend- 


Reach Out and Bug Someone 


LE many people, celebrities are 


turning on to the joy of e-mail. 
But unlike their poorer and more 
obscure fellow Net surfers, the rich 
and famous have to keep their Net 
addresses unpublished to avoid 
getting buried under. (Remember 
what happened to Bill Gates when 
The New Yorker ran his e-mail 
address? After averaging about one 
message a day from outside 
strangers, he suddenly found him- 


self dog paddling hopelessly against 


Photodynamic 
therapy 


Millennial fever 
Johnny Cash 


ment is held to apply only to traditional print media, then we are all in deep trouble." Indeed. Stay tuned for future bul- 


letins, (Earlier information on this case is available by anonymous ftp from ftp.cygnus.com in the /pub/export directory.) 


SIll Who Gets 666? If you have US$25,000 to toss around and you live in Southern Bell country (that's south of the 


So why did Seth Godin (sgp@ 
sgp.com) publish E-Mail Addresses 
of the Rich & Famous, a list of nearly 
1,000 people categorized under 
headings such as “Experts,” “Au- 
thors,” “Celebrities,” and “The Rich- 
est Americans with E-Mail?” Godin 
claims his book will give “regular 
people” the opportunity to chat 
with people “who can wield some 
influence.” I e-mailed eight people 
listed in the book and asked them 
how they felt about being included 


in E-Mail Addresses of the Rich & 
Famous. Here are the results: 


a tsunami of 5,000 unread messages 
and had to change his address.) 
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cavenger hunts аге 
S. the “in” list again. 
Grown adults, reliving their 
childhoods, stay up odd 
hours, gather in groups, 
exploring weird places. But 
this time, they're not look- 
ing for plastic lizards or left- 
handed scissors — they're 
scrounging for information 
on the Net. 

Since September 1992, 
Rick Gates has been orga- 
nizing the Internet Hunt. 
At midnight on or around 
the first of each month, 
Gates, a 37-year-old grad- 
uate student and comput- 
er teacher at the Universi- 
ty of Arizona in Tucson, 
posts a list of questions 
to the Net signaling the 
start of a new Hunt. Two 
to three dozen teams of 
people usually partici- 
pate in each Hunt. 


The questions are not 
the sort of thing you're 
likely to know off the top of 
your head. One recent Hunt 
asked users to discover: 


1. Which member of the US 
House sponsored legisla- 
tion during 1993 seeking 
to regulate the manufac- 


ture and sale of hollow- 
point ammunition? What 
state and district does the 
member represent? 

2. What are Wired's Seven 
Wonders of the World? 
(No fair getting out a copy 
of Issue 1.6! In the Hunt, 
you've got to explain how 
you found these answers 


of the Hunt 


by searching on the Net!) 
3. How many grams of fat 
are contained in 100 grams 
of human breast milk? 
Perhaps the most 
intriguing Hunt took place 
in June 1993. Gates says, “I 
was on a boat ride on the 
Chicago River with some 
speakers at a conference 
on Rural Datafication. | was 
mentioning to Ross Staple- 
ton (who works for the 
CIA) that I'd really love to 
do a Hunt consisting of the 
single task: 'Here's an e- 
mail address...find out 
everything you can about 
this person.' | was quite 
blown away when Ross 
volunteered to be that 
person. | remember asking, 
‘Gee Ross, considering your 
employer, are you sure 
that's prudent?' However, 
Ross, who's known for his 


thoughtful debate on 
issues of privacy and 
government information, 
didn't back down. We 
ended up with one of the 
more creative Hunts. It was 
fun to see the Hunters' 
reactions when they dis- 
covered his employer!" 
Hunters also discovered 
Stapleton's home address 
and phone number, the 
names of his parents, the 
fact that he's engaged, his 
fiancée's name and e-mail 
address, his educational 
background, the fact that 
he lectures part time at 
Georgetown University, the 
two newspapers he sub- 
scribes to, and two organi- 
zations of which he is a 
member. All of this infor- 
mation was found on the 
Internet. Most of the more 
personal details were 


ation (411) or 
gital McLuhan: 
One by 


770, or e-mail 


found by searching public 
archives of mailing lists 
Stapleton likes to post to. 
(Hunters get credit not for 
getting the right answers, 
but for describing how the 
answers can be found on 
the network.) 

Is there anything more 
to the Hunt than just a 
game? Gates thinks so. 
"The thing that surprises 
me the most is that 
although the Hunt is suc- 
cessful as a game to allow 
Net users to test their skills, 
far and away the most 
popular use of the Hunt is 
as a serious [Internet] 
training tool, particularly 
for individuals." 

For information about 
the Hunt check out 
ftp.cic.net in the directory 
pub/internet-hunt. 

- Amy Bruckman 


blair@ cs.toronto.edu. Sill The Meeks Fund: Wired writer and Net-maven cum electronic journalist extraordinaire Brock N. Meeks is in for the fight of his career. In 
his Net-based CyberWire Dispatch, Brock exposed the Electronic Postal Service (see this space, May issue) as a potentially fraudulent scam. Now the folks behind the 


EPS are suing him for libel in a landmark case that could determine crucial issues of free speech on the Net. So who you rooting for? Show how you feel: For tax > 


o 
> 
= 
=< 
о 
к 
< 
t 
x 
Ú 
= 
л 
о 
= 
a 
ш 
> 
= 
О 
= 
< 
> 
© 
= 
о 
< 
= 
^ 
© 
© 
= 
a 
> 
= 
© 
= 
< 
z 
a 
= 
© 
E 
= 
x 
° 
© 
x< 
> 


Douglas Adams: “I try, for obvious 
reasons, to keep my home address 
and phone number as private as 
possible, but I'm happy for anybody 
to have my e-mail address.” (Adams, 
however, was not pleased that 
Godin published his CompuServe 
address and wished that he had run 
his other e-mail address instead: 
adamsd@cerf. net. 

Edward Asner: No response. 

John Barlow: “Oh, sure. What the 
hell. I feel naked to the Net anyway. 
Might as well make it easier for the 
people who really want to get 


through to me and don't know how. 
Besides, I’ve finally realized that I’m 
under no moral obligation to reply 
to that which I haven’t solicited, 
which is immensely liberating.” 

Pat Buchanan: “Mail Delivery Fail- 
ure. Receiver not found.” 

Jed Clampett: “The mail you sent 
could not be delivered; it was 
addressed to an unknown AOL user 
(jedclampet).” 

Charles Grodin: “The mail you sent 
could not be delivered; it was 
addressed to an unknown AOL user 
(charlesgrodin).” 


Marvin Minsky: No response. 
Roger Ebert: “I specifically asked 
them not to put my e-mail address 
in the book, pointing out that I pay 
my dues by freely participating in 
a CompuServe Forum. I think the 
book will simply drive the so- 
called “rich and famous” offline or 
into pseudonyms, and is much the 
same as selling maps of movie 
stars’ homes. I think any review of 
Godin’s book would not be com- 
plete without publishing his e- 
mail address, which is 76004,2554 
on CompuServe.” 


I asked Godin to comment on the 
55 percent miss rate in my sample 
mailing, and why he didn't ask the 
people he listed for their preferred 
addresses. “We used our best efforts 
to check for accuracy,” he replied, 
*but didn't write to each included 
person, as we felt that this would get 
us [an] incomplete response at best." 
I guess for some people, quantity is 
more important than accuracy. 

E-Mail Addresses of the Rich & 
Famous, by Seth Godin, US$7.95. 
Addison Wesley: (800) 522 1577, +1 
(617) 944-3700. - Mark Frauenfelder 
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Bio-break – Techie euphe- 
mism for using the toilet. 


CodePie — A celebration 
pizza, ordered after success- 
fully writing and debugging 
a program. 


Coopetition – The phenome- 
non of computer companies 
joining their competitors on a 
project-by-project basis. The 


с O N 


products are referred to as 
“AllianceWare.” 


FAWOMET - Stands for Fre- 
quently Argued Waste Of My 
Fucking Time.” A recurring 
argument that, like the Ener- 
gizer Bunny, keeps going, and 
going, and going. “The alt 
.cyberpunk debate over why 


WA Т СН 


Gibson doesn't have an e-mail 
address is a FAWOMFT.” 


Inverse Vandalism — Making 
things because you can. 

“Why did you make MS-D0S?” 
“Because | could.” 


IQueue - The line of interest- 
ing e-mail messages waiting to 
be read after you've deleted all 
of your junk and floodgater 


(see “Jargon Watch,” Wired 
2.05, page 26) mail. 


Multi-mediocrity — Boring, 
poorly done CD-ROMs (or any 
other multimedia platform). 
Heard on NPR. 


РОМА - Acronym for “Person 
Of No Account.” Someone who 
is not online. 


Siliwood — Short for “Silicon 
Hollywood,” the coming con- 


vergence of movies, interactive 


television, and computers. 
— Gareth Branwyn 


Tip o' the propeller beanie to: 
Andrew Anker, arturner, 
bjm@aol.com, James Higa, 
Alan Kay, David Lawrence 
Nicol, Bob Rossney, Peter 


Rothman, and Kristin Spence. 


deductible donations, make checks out to “Point Foundation” and clearly note on the check: “For Legal Defense Fund.” Send the checks to: Meeks Defense Fund, 
c/o Point Foundation, 27 Gate Five Road, Sausalito, CA 94965. For more info: e-mail fund@idi.net. ZIII Still Got a Long Way to Go: A recent Harris poll found that 
66 percent of the public has never heard of the information superhighway, proving there is still time to rename it, should anyone care to find a better metaphor. 
Elll Speaking of Which: There's a land rush going on for Net domain names, watch these pages for the shocking-but-true stories of lumbering giants and the 
nimble mammals who have stolen thier identities. The first shot in the war: Adam Curry, ex-MTV jock, sued in May by his former employer for maintaining a site 


called mtv.com. The best is yet to come. Elli Virtual Geraldo: "Virtual life on AOL gets curiouser and curiouser,” writes Wired contributor Betsy Brazy. "The 


Geraldo Show has a presence on AOL, and invites members to spend their pennies commenting. Last week, a special notice on the Welcome screen 
informed users that the 4/22 Geraldo show would be devoted to cyberromance. | checked the forum and like many others was miffed to find out 
that it was a show on cybersex - and not one of the panelists had anything to do with cyberspace. My little rant (OK, | did refer to his book as 'My 


Life in a Petri Dish; and tossed in a little cap about his being caught in the lowest chakra) and those of several others were censored from the 
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Drug Control 

1960s place to wash place nice girls place to plug in way to call boyfriend Twister weed diamond rhythm SDS 
hair don't go hot rollers 

1970s place for a group place to crash place to plug in way to call for preg- tripping mesc sex pill NOW 
encounter after bad trip lava lamp nancy test results 

1980s place to go after place to drape place to plug in way to call broker Trivial Pursuit coke salary condom ОМС 
workout designer sheets ^ stereo 

1990s place to be alone place to go when place to recharge way to dial up server Tetris caffeine biological kids EFF 
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à ` People, especially city dwellers, are rarely 
preoccupied with plants. They might occa- 
sionally sniff a wildflower, wage war оп а 
) patch of crabgrass, or - on rare occasions - 
| be thankful for the life- -giving oxygen rain 
` forests tirelessly pump out. But most of the 
1 ‘ time, people just don't think about their 2 A 
S ee with vegetation, А | 
j nem ; That's why digital artists Chiista Sommer- PAFA CE 
н er and Laurent Mignonneau created the á 
\ 7 Interactive Plant Growing project: to remind 
everyone that while they might not notice 
plants, the plants notice them. For the last ç 
year, Sommerer and Mignonneau have been 
taking their installation around the world 
from Anaheim to Antwerp, providinga ^ . : 
glimpse of the invisible connection between v 
flora and fauna PAE is 
Upon entering the Interactive Plant Grow- . 
ing room, visitors see а large television mon- . aa; мыз жан жы al 
itor come to life, displaying an image of ° Г “T : 
І 
l 
1 


`. 


brown earth. The room also contains five 
potted plants: a fern, a vine, a tree, a cactus, 
OS and some moss. As visitors walk around or 
L touch the plants, a virtual garden begins to 
grow on the monitor. The way the garden 
grows isa function of the electrical tension 
between the visitor and the real plants. 
Standing i in different parts ‘of the room or 
touching different (real) plants will cause a 
new virtual plant to sprout, or change the 
color, leaf orientation, and growth rate o . 
existing virtual plants. er ; i 5 e 
“A plant is like an antenna," says jommer- | nteract ive 
er. “At the roots we have installed a receptor c 
which is connected to amps, filters, and ana- 
log: to- digital converters. These signals are 
transmitted to the artificial plant program.“ 
Sommerer and Mignonneau wanted to get pepe 
away from the preis t ert r p 
n \ effect,” mind-set of a lot of interactive art, 8 š 
à because they felt it was important to retain 
k; some of the mysteries of the relationship 
š between plants and people. But if you spend 
enough time alone in the room you can 
begin to learn some of the actions that con- 
trol the gr f the simulated garden. For 
example t e cactus is the only plant that can 
| kill the garden. If you touch it, three black 
کیاد ا‎ appear at different points on the 
ED screen and quickly grow until they engulf 
| the monitor, leaving a blank screen. Then the Bge? A (A 
garden starts anew. 
"People are astonished that the plants can 
sense something, without even being | Ç ) 
ouched," says Sommerer. “People change y Sh " - 
when they really see that a plant is a living x EM 
y organism that should be respected." | 
; Christa Sommerer and Laurent Mignon- ; ^ 
y neau: +43 (1) 52 61 663. - Mark Frauenfelder f E 


Life of Plants 


Most popular cars 


among Apple employees 
Make Model Percent (Count) 
1. Honda Accord 9.5% (58) 
2. Honda Civic 9.0% (55) 
3. Acura Integra 4.9% (30) 
4. Toyota Corolla 4.1% (25) 
5. Toyota Camry 3.9% (24) 
6. Ford Explorer 3.0% (18) 
7. Acura Legend 2.8% (17) 
8. Toyota Celica 2.6% (16) 
9. Ford Mustang 2.5% (15) 
10. Ford Taurus 2.1% (13) 


Source: Wired operative Todd Goldenbaum. Survey 
of 610 cars taken at the Infinite Loop parking lots and 
several other garages and lots at Apple in Cupertino. 


A tthe Monte Carlo Imagina show held last Febru- 
ary, a four-year-old Paris-based company called 
2001 unveiled TicTacToon, a software package that aims 
to become the PageMaker of cartoon production. 
TicTacToon is designed to be an all-in-one solution 
for cartoon production, so that storyboarding, drawing, 


animating, and coloring 
can take place entirely 
within the computer. 

To accomplish this, 
TicTacToon uses vector 
(rather than bit-map) 
graphics, allowing 
artists to create, flip, roll, 
scale up and down, 
copy, and paste draw- 
ings in real time, with no 
loss of resolution. This 


also means that the resulting animations can be trans- 
ferred to any medium - video, HDTV, 35 mm, or 70 mm 
— without loss of quality. And since vector images 
require less storage space than bit-mapped images, a 
TicTacToon database of storyboards, drawings, and 
animated sequences can be easily distributed over a 


network to different physical sites. 


Toon Tech 


Once an animated sequence for a character has been 
created, an artist can immediately view the results in a 
test window in the corner of the computer screen — a far 
cry from the half day's preparation needed for tradition- 
al video line tests. 

Fundamental research in topology also helped the 


2001 team come up with an 
elegant solution to another 
classic cartoon time-eater: 
coloring. Once a character has 
been created on the tablet, 
the program will calculate the 
topological structure of the 
lines, determine the different 
shapes, and fill in the colors 
automatically. 

For about US$33,000 cus- 
tomers get DES Alpha Worksta- 


tion, a digitizing pad, and the TicTacToon software. With 
an increasingly larger portion of the animation pie 
getting gobbled up by assembly-line studios in the Far 
East, TicTacToon may just be the cost-effective tool that 
lets small animation houses hold on to their share. 2001: 
+ 33 (1) 46 66 54 54, fax +33 (1) 46 66 59 50, e-mail 


hhx@two-oo-one.fr. — Andrew Joscelyne 


suffer pangs of anxiety leaving it on the conveyer belt. The detectors would have to be 300 times stronger to do your floppies any damage. =!!! 


non-'constructive' 


Real ity Check you've heard the Hype. We asked the Experts. Here's the real Timetable. 


With diseases like AIDS running rampant and unwant- 
ed teen pregnancies on the rise, we've been forced to 
rethink our attitudes toward sex. A kinder, gentler, and 
- hopefully - safer future of sex has been hyped by talk 


of new means of birth control, laboratory reproduc- 
tion, and cybersex. Wired asked four "sexperts" to 


predict when some of the new technologies that will 
change the way we physically and digitally interface 


for pleasure and procreation may come about. 
- David Pescovitz 
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Teledildonics 

A bodysuit worn to "feel" the remotely 
transmitted touch of a partner through 
the computer is a foundation for digital 
sex. Rheingold thinks that we don't 
have the basic transducer and tactile- 
feedback technology necessary for this 
digiterati fantasy to become a reality 
anytime soon. Martin is afraid that the 
first wave of teledildonics is "likely to 
be some kind of MIDI-controlled 
vibrator or suck machine." For Alman, 
however, "high-tech sex is a battery- 
operated vibrator." 


Reversible halting of sperm pro- 
duction in a pill 

Martin thinks that the chemical basis 
of this technology will cause some side 
effects like headaches, weight gain, 
depression, etc. But she hopes men 
would "do all that for women wouldn't 
they? After all, women have been 
doing the same for men since the Pill 
was first swallowed." Rheingold, taking 
the organic perspective, says the world 
needs a “plant that grows in most 


climates, is nutritious, mildly euphoric, 
and contraceptive." Kadrey says 
reversibility is probably impossible to 
guarantee, so the best we can hope for 
is "PGV: Pretty Good Vasectomy." 


Virtual sex worker 

(no real person "behind the 
curtain," just a program) 

Kadrey notes that a digitally created 
partner would "eliminate certain legal 
problems if there is no flesh-and-blood 
sex worker involved in the activity." 
But Martin does not think it's necessary 
to wait for the perfect "virtual" partner. 
"Falling in love is already a virtual 
experience in which you make a 'real 
person' into a fantasy," she says. 


Orgasmatron 

Woody Allen's Sleeper turned many 
people on to the idea of a brain- 
stimulating device that would deliver 
an orgasm on demand. Kadrey says an 
orgasm in a pill will come first. Martin 
thinks an Orgasmatron puts "way too 
much emphasis on orgasms as a goal 


instead of as a part of a total sexual 
experience." Rheingold thinks the 
device already exists, "But the inventor 
has not been able to leave home to get 
to the patent office." 


Test-tube conception and com- 
plete development of the fetus 
Martin, looking out for children's future, 
says it would be "so nice to avoid all 
that muss and fuss. But who are you 
going to blame in therapy if you don't 
have parents?" 


Reality Checkers 

Isadora Alman, "Ask Isadora” syndicat- 
ed columnist, sex and relationship 
counselor; Richard Kadrey, senior 
editor at Future Sex magazine and 
author of Covert Culture Sourcebook; 
Nancie S. Martin, president of Jouis- 
sance Productions and former editor in 
chief of Playgirl; Howard Rheingold, 
author of The Virtual Community, 
editor of The Millenium Whole Earth 
Catalog, and “Tomorrow” columnist 
for the San Francisco Examiner. 


SLEEPER: MOVIE STILL ARCHIVES 
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THE NEW 
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Desktop Publishing ae 


Film and Broadcast Graphics 
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PROJECTS TOUR 


„ POWER 
mils run 


One Program. 
So Many Applications. 


Fractal Design Painter®2.0. The name alone suggests — 
well, a paint program. And a great one it is, but that’s 
not the half of it. 


Painter 2.0 is also a powerful, professional-level 


graphics tool that can add stunning, Natural-Media® 
effects to virtually everything you do on your Macintosh® or 
Windows™ PC. And, it's the perfect complement to virtually 
everything else you work with, including Adobe Photoshop, 
QuarkXPress? and Macromedia Director? to name a few. 


With more than 70 new brushes, textures and 


Ё 


FRACTAL 
DESIGN 


other improved features, you'll soon discover that Painter2.0 1993 
has been totally upgraded. Which means now you can do 
it all — from complex image retouching to photo design to 
special 3D effects — with one program. And thanks to its 
simplified, more intuitive interface, Painter 2.0 is easier than Accelerated Gon 
3 Power Macintosh 
ever to work with. \ 
Who's bringing you all this? Just who you might expect – A 
8) ) er 
Em 


Fractal Design, the world leader in multi-platform professional 
creativity tools. Find out why Painter 2.0 isn't just for painters 


anymore. Give us a call today at 1-800-297-COOL. 


Publish 
\ 


MacUser 
ititi g 


©1994 Fractal Design Corporation. All rights reserved. Fractal Design Painter and Natural-Media are registered trademarks of Fractal Design Corporation. All other trademarks are the property of their respective holders. 


Designers of limited edition frames for sunglasses and prescription eyewear 


Ja. Eyeworſes 


Face: Christina Applegate. Frame: Kit by l. works. Hair and Make Up: Chris McMillan. Photographer: Greg Gorman. 
Available at: Cr $ а , D.O. ique, Bloomfie s on Main, $ Santa 0 
Birmingham, pectacle Boutique, Pho AM z Wilson Optical, Jacksonville. 
l.a.Eyeworks, Angeles South Coast Plaza, Cos sa. laE@Delphi.com. 


SOLAREX COURTESY OF REAL GOODS TRADING CORP., UKIAH CA 


The Sun Has No Meter 


If you can't afford to be 
ejected from cyberspace 
because of loss of power, 
look to the sun. The 
Solarex SX30 solar panel 
(US$299) can charge the 
Power Pack rechargeable 
battery ($69) while it 
juices your computer, let- 
ting you work at the 
beach, in the outback, or 


in my case, in the back > 


yard with a PowerBook 
180c. | can go all day and 
at least five hours into 
the night before I have to 
switch to my standard 
battery power. The Real 
Goods Catalog sells all 
you need, offering a wide 
selection of solar tech- 
nology products. My 
setup cost US$770. Real 
Goods Trading Corp.: 
(800) 762 7325 (orders 
only), +1 (707) 468 9292. 


Speed Limit: 150 mph 


From the aerodynamic > 
coach work to the five- 
spoke alloy wheels, every- 
thing about the Supra 
Turbo from Toyota says 
"fast." Its six-speed man- 
ual transmission and 3.0- 
liter engine with twin 
sequential turbochargers 
make it easy to reach the 
maximum speed of 150 
mph, at which time a 
built in speed-limitation 
device kicks in. With 
loads of horsepower and 
excellent cornering, even 
the basic four-speed, 
US$44,100 Supra Turbo 
will give you the perfor- 
mance of a Lamborghini 
with the reliability and 
easy maintenance of a 
Toyota. (800) 331 4331, 
+1 (310) 618 4000. 


Fast Focus 


One of the problems! 
have with binoculars is 
constant refocusing. To 
use the new Autofocus 
binoculars from Minolta 
you simply press the Aut- 
ofocus power button, 
and the subject you want 
to see comes into razor- 
sharp focus. For moving 
objects, hold down the 
AF button, and it will con- 
tinuously update the 
focus. Designed to re- 
duce eyestrain and wrist 
fatigue, the binoculars 
have lenses made from 
distortion-free glass and 
prisms that correct color 
aberration. 10 x 23 
model: US$342. Minolta: 
+1 (210) 825 4000. 


Stack This, Sucker 


Dealing with mounds of 
data requires efficient 
storage and retrieval. 
Sony has just unveiled 
its first multifunctional 
5.25-inch magneto- 
optical jukebox: the OSL- 
2000. By combining fast 
robotics and 20 mag- 
neto-optical discs, you 
can have almost instant 
access to 26 Gbytes of 
storage capacity. The 
discs are loaded into two 
removable 10-slot maga- 
zines, making it easy to 
carry around and archive 
large amounts of data. 
The OSL-2000 has an LCD 
screen with a GUI inter- 
face and three buttons - 
no DIP switches or one- 
line interfaces. The juke- 
box will be priced at 
US$8,000 to $10,000, 
depending on configura- 
tion. Sony: (800) 352 
7669, +1 (408) 432 1600. 
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Newton’s Envoy Envy 


The personal digital 
assistant market is 
heating up. Priced under 
US$1,500, Motorola's 
Envoy represents the 
best merger of hardware 
and software in a PDA to 
date. The Magic Cap soft- 
ware platform displays 
an image of your desk, 
with your calendar/date 
book, telephone, Rolo- 
dex, file cabinet, clock, 
and an In/Out box. I bet 
you already know what 
these objects do, which 
is the whole point. Even 
better, when you get 
tired of "sitting" at your 
virtual desk, you can 
step outside and go to 
the library or the game 
room, or even "Down- 
town," where you can 
shop at stores for prod- 
ucts and services. Motor- 
ola: (800) 535 5775, +1 
(708) 576 1600. 


Video Mixmaster » 


Bored by the same old 
point-and-shoot home 
videos? The new Pana- 
sonic WJ-AVE7 digital A/V 
mixer will let you add 
spice to your presenta- 
tions in the form of image 
superimposition, picture- 
in-picture, still strobe, 
mosaic, and paint effects. 
The advanced features of 
the US$2,000 digital A/V 
mixer allow you to apply 
effects to two video 
sources simultaneously. 
With all these tricks, 
dinner guests won't fall 
asleep at your next home 
movie screening. (They 
might get motion sick- 
ness, though.) Panasonic: 
+1 (201) 348 9090. 
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< Gobstoppers 


for Your Laundry 


Environmentally con- 
scious fetishists use 
Clean Power Washing 
Disks instead of toxic 
detergents. Just throw 
this reusable three-disk 
set into your wash load. 
Electrically charged 
ceramic particles inside 
each disk ionize the 
water as it is agitated 
during the wash cycle, 
which helps release dirt 
and odors from clothes. 
For the most part, the 
disks get your clothes 
clean and fresh, but you 
may need to keep alittle 
detergent on hand for 
tough stains. The US$69 
Clean Power Disks are 
good for two years, or 
about 500 washes. Real 
Goods Trading Corp.: 
(800) 762 7325 (orders 
only), +1 (707) 468 9292. 


Magic Fingers Vest 


The Interactor Vest from 
Aura Systems, Inc. will 
kick you in the chest and 
tickle you up and down 
your spine. Strap it on 
and plug it into the audio 
output of any game, CD, 
or TV system. Using the 
same technology cur- 
rently employed at the 
Luxor Hotel’s Theater of 
the Future, the US$100 
vest translates bass 
sounds into transducer 
vibrations. Adjustments 
allow you to filter out 
particular sounds while 
intensifying others. With 
the Interactor, playing 
Mortal Kombat will nev- 
er be the same again. 
Aura Systems Inc.: +1 
(310) 643 5300. 


CLEANING DISK COURTESY OF REAL GOODS TRADING CORP., UKIAH CA 


from ISOTA 
e leather carrying case 
lable for 9600 and 9500 


5 Wizords) List Price $69.99 Time and Expense Card 9000 
al Introductory Price! List Price $199.99 


29 (Doc#304) Special Introductory Price! 
$149.99 (рос#205) 
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e 50-75% off selected Š 

arp І.С. Cards 

)c4207) CATALOG 

Call for a FREE copy of our 

latest catalog featuring the 

full line of Wizard products 
Hinc RiGur Î (Doc#403) 


(for 8600 and 9000 series 
Wizard 
$99.99 with cable 


$39.99 software only 
(Doc#502) ! 
HireRight™for Windows and DOS 
List Price $149.99 
Special Introductory Price! 
$95.99 (Doc#504) 
TECHNOLOGY 
INTERNET: sglasgow @ rupp.com CORPORATION 
AOL: RuppTech 
% AARS 7am - 7pm (MST) Monday - Sunday 3228 E. Indian School Rd. 
FORUM: GO RUPP New Fax Back Service For Detailed Product Information Phoenix, AZ 85018 


1-602-224-0374 


AiNotebook fonBatman 


Batman would love the 
retrofuturistic look of 
the PowerBook 540c 
from Apple. Its 68LC040 
processor gives it the 
same raw power as a 
Quadra, but the most rad- 
ical innovation has to be 
the TrackPad, a small 
rectangle that sits where 
the trackball used to go. 
By wiping your finger 
over the smooth Mylar 
surface, you move the 
cursor across an active 
matrix color monitor. 
One bummer: with all the 
features jammed into 
this laptop, it's Popeye, 
not Batman, that'll come 
to mind after you lug it 
around. At 7.3 pounds, 
it'll make your forearms 
huge. US$5,000 (approx- 
imate). Apple: (800) 538 
9696, +1 (408) 996 1010. 


Little Engine That Сап > 


For cyclists who wanta 
little push up those big 
hills, try the Hammer 
from Chronos Research. 
With the flick of a switch 
on your handlebars, 

this battery-powered 
2-pound motor delivers 
a 0.2-horsepower burst 
of energy. The recharge- 
able battery weighs 3.7 
pounds and fits nicely 
into the average water- 
bottle holder. But don't 
get too comfortable: 
you'll still have to pedal, 
just not as hard. The 
battery pack delivers 
enough juice for about 
ten to fifteen minutes 
of continuous hill climb- 
ing. Chronos Research: 
(800) 364 8894, +1 (619) 
455 7345. 
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< Faxman 


While on my honeymoon 
in Australia I couldn't 
resist visiting the Com- 
puters 94 conference in 
Sydney. My fetish anten- 
na homed right in on 
the Microfax. It's a Walk- 
man-sized fax system 
that can redirect the 
faxes it receives (it has 
a fifteen-page memory) 
to any other fax machine 
or retrieve stored faxes 
from any remote fax 
machine. It easily con- 
nects to your computer 
or printer to produce 
output. Macintosh ver- 
sion, A$760 (US$428); 
PC version, A$690 
(US$398). Microfax 
Modems Pty. Limited: 
*61 (2) 918 0068, fax: 
*61 (2) 918 8627. 


Hot Seat 


Originally designed for 
race car drivers to allevi- 
ate fatigue from sitting 
in the same position for 

a long time, Recaro seats 
became highly sought 
after by serious street 
drivers. Now you can 
enjoy Recaro comfort 
while you're driving your 
mouse around the screen. 
The US$3,499 Recaro 
desk chair is designed to 
alleviate neck and back 
tension with an S-curve 
that supports your spine. 
And just as you'd expect 
for any high-performance 
automobile, this leather 
chair has recline posi- 
tions and lower lumbar 
support and is electroni- 
cally controllable, pow- 
ered by two 6-volt batter- 
ies. Recaro: (800) 873 
2276, +1 (313) 288 6800. 
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Matsushita shelled 
out US$1,500,000 
for virtual reality 


systems from 
Division, a British 
VRstart-up. This 

is the largest 
investment made 
by a commercial 
company in virtual 
reality to date. 
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Kitchen Magician 


The surprising leader in the 


commercial VR sweepstakes is... 


By Bob Johnstone 


rip Hawkins has a story he tells about Matsushita, 

Japan’s largest electronics firm and a leading backer of 
his 5DO company. Hawkins had read the requisite business 
etiquette books, and when he went to Japan in 1991 to solicit 
funding and manufacturing support for the fledgling interac- 
tive multimedia player venture, he knew that it would be bad 
form to come right out and ask his hosts for money. So, over 


endless cups of green tea, Hawkins traded pleasantries and 
said nary a word about business. This went on for several 
meetings, until the men from Matsushita could stand it no 
longer. “Please tell us, Hawkins-san,” they begged of him, 
“what is it that you want us to do?” 

Looking to others for guidance is very much Matsushita’s 
style. This cautious approach has served the company well: 
in terms of sales, Matsushita is approximately twice the size 
of archrival Sony. But whereas Sony prides itself on innova- 
tion, Matsushita’s idea of R&D, one analyst comments, “is to 
analyze competing products and figure out how to make 
them cheaper.” This is so apparent that the Japanese often 
joke that the company’s name should not be Matsushita 
(after founder Konosuke Matsushita), but Maneshita, which 
means “they copied.” 

Yet, when it comes to the commercial application of virtu- 
al reality, it is Matsushita that leads the world. Even more 
surprising is that within the Matsushita group of companies, 
itis not the flagship firm, Matsushita Electric Industrial, that 
is blazing the trail, but fuddy-duddy Matsushita Electric 
Works. This is a firm that specializes in housing fixtures and 
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Matsushita?! 


appliances, of which it is Japan’s largest producer. Matsu- 
shita Electric Works also manufactures the lower end of 
Matsushita’s National and Panasonic product lines, making 
items like shavers, hair-dryers, and electric toothbrushes. 

Late last year, Matsushita shelled out more than 
US$500,000 for a big virtual reality system from Division, a 
British VR start-up. Then in mid-April, Matsushita Electric 
Works paid a further $1 million-plus for an upgrade from 
Division that turns Matsushita’s machine into the world’s 
fastest virtual reality system. These sums may sound like 
peanuts compared with the huge amounts the Pentagon 
pours into VR, but, at least according to Division, they are 
the largest investments made by a commercial company in 
virtual reality to date. 

The new installation includes the real-world début of 
pixel planes, a leading-edge VR technology developed at the 
University of North Carolina at Chapel Hill that puts a dedi- 
cated processor behind each picture element of a simulation 
to produce extremely realistic images. The massive pixel 
planes rack (6 feet tall by 19 inches wide) looks like a main- 
frame, but its performance goes way beyond any commer- 
cially available computer graphics box. The machine cranks 
out tens of millions of polygons per second, and if something 
smoother is more your style, it can do spheres, too. 

Matsushita Electric Works’s motive in making this invest- 
ment is pure marketing. The company believes that VR sim- 
ulations will encourage house buyers and renovators to 
equip their dream homes with items from Matsushita’s cata- 
logue of 88,000 household products. 

The system draws upon all the tricks of the immersive 
simulation trade to allow Japanese consumers to design the 
interiors of their own houses. It lets prospective buyers see 
what rooms will look like, what kind of furniture goes best 
where, what sorts of effects different kinds of lighting will 
produce, how air will flow if the air conditioner is installed 
in the ceiling instead of the wall, and where the best place to 
put the hi-fi will be. 

The first fruits of this investment went on display at 
Amenity & Intelligence, a huge show put on by Matsushita 
Electric Works in Tokyo in late April to mark the company's 
75 years in business. Attendees formed long lines for the 
chance to take a tour around a “virtual house.” The scale of 
the demo was impressive: 5-D images were projected onto a 
curved 50-by-10-foot screen and viewed through goggles. The 
tour began outside of the house, then proceeded inside 
through the front door. All rooms in the house were open to 
inspection, including the living room, kitchen, bathroom, and 
(upstairs) study and bedrooms. Thanks to texture mapping, 


24 


DIVISION & MATSUSHITA 


Не eats your 
storage space 


FOR LUNCH 


and 
your money 


FOR DINNER. 


Youre well acquainted with this megabyte-eating beast. 

But perhaps youre not yet familiar with DynaMO; the magneto- 
optical solution that eliminates the horrors of data storage. 
This compact 


DRIVE SPECIFICATIONS M н 
little set-up will 


Capacity 128-230 MB 
Data transfer rate 2.1 MB/s (max.) save you big. Like 
A k ti 30 . 

werage seek time ms (typ.) Syquest, you put 
Rotational speed 3,600 rpm = 


an external drive 
on-line and save your files to removable, rewritable cartridges. But 
unlike Syquest, you don't have to break the bank each time around. 
With DynaMO, you can use 128 and 230 MB industry standard 
3.5-inch cartridges. The cartridges aren't vulnerable to the everyday 
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abuse that might otherwise do in your data. In fact, Fujitsu cartridges 
are so reliable we back them with a lifetime warranty. 

Theres nothing frightening about setting-up Dyna MO either. 
You just plug the drive into your PC or Macintosh. 

Get the data on DynaMO by calling 1-800-831-4094. Or 
request information by fax at 1-408-428-0456 (document 1368). 


We'll show you how to enjoy some monstrous savings. 
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wooden doors, wallpaper, and furniture cover- 
ings were realistically modeled. But the illusion 
of reality was undercut by the guiding device, a 
crudely rendered disembodied hand. Nonethe- 
less, taken together with two smaller, PC-based 
systems that Matsushita was also demonstrating 
at the show, this was an impressive effort. 

Matsushita Electric Works was founded by 
Konosuke Matsushita in 1919 to commercialize 
an invention the 22-year-old entrepreneur had 
made in his spare time while working as an 
inspector with the Osaka Electric Light Compa- 
ny. This was a Y-shaped adapter that allowed an 
electrical appliance to be plugged into a light 
socket. Having established a platform (and 
having pawned his wife’s kimonos to provide 
working capital), young Konosuke set out to 
provide appliances for it. 

Fast forward to Japan today: no matter what 


The ultimate goal remains to 
construct and simulate “a total, 
integrated housing system.” For 
this, “existing computer graph- 


ics systems are not appropriate.” 


the product, if it runs on electricity, you can be 
sure at least one Matsushita group company 
makes it. There are about 100 companies within 
the group, each of which operates more or less 
autonomously. The characteristic management 
style is slow and bureaucratic. Nonetheless, 
within Matsushita, says consultant Peter Rawle 
of the Tokyo branch of the brokerage Smith New 
Court, “surrounded by acres and acres of mud, 
there are enormous pearls.” Matsushita Electric 
Works's virtual reality group is one such pearl. 

Matsushita Electric Works has already 
demonstrated the power of VR as a marketing 
tool. Since October 1990, thousands of 
customers have flocked to the company's show- 
room in Tokyo's Monolith Building to strap on 
the headmounted display and slip on the data 
glove to get a feel for what their kitchen might 
look like. Based on their experience with VR, 
almost 400 home builders made their decision 
to buy, according to Matsushita Electric Works 
spokesperson Kumi Sugiura. At an average 
price tag of , 200, 000 (US$11,800) a kitchen, 
that's not bad going. 

The development of the virtual kitchen stems 
from a 1990 meeting between an unlikely pair 
of visionaries: VR pioneer Jaron Lanier and 
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Get ready for the most realistic multimedia adventure ever. The VIVID 3D™ sound enhancement system from 
NuReality transforms ordinary multimedia sound into an amazing 3D sound experience. What does 
“3D sound” mean? It means game sounds come alive all around you. It means you feel like you’re in the 
front row of a live 
concert. It means 
you'll never listen to 
your games or multi- 
media applications 
the same way again. 
According to 
Electronic Gaming 
Monthly magazine, 
the VIVID 3D “rede- 
fines sound as we 
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hook up to to any computer equipped with a sound card. Thanks to award-winning” SRS (-) sound 
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Junji Nomura of Matsushita Electric Works's 
Living Environment Systems Laboratory. 
Nomura's background is in computer-aided 
design. A 22-year Matsushita veteran, he began 
using computers to design consumer products 
like electric shavers. From there, he moved on to 
apply computers to the problem of how to con- 
trol Matsushita Electric Works's massive inven- 
tory. The trick here is to achieve a balance 
between the two contradictory objectives of 
keeping stock to a minimum while ensuring 
that there is enough product available to meet 
demand. Out of this experience sprang Nomu- 
ra's basic concept: using computer-aided design 
as a tool to control inventory and as a marketing 
tool to capitalize on a growing preference 
among young Japanese for having their homes 


The system draws upon all the tricks of 
the immersive simulation trade to allow 
Japanese consumers to design the inte- 
riors of their own houses. It lets them see 
what rooms will look like, the effects of 


different kinds of lighting, and where the 


best place to put the hi-fi will be. 


custom built instead of ready made. 

Matsushita already had a database consisting 
of 50,000 CAD models of kitchens. What it need- 
ed now was a customer-friendly front end. 
Nomura came across the concept of virtual 
environments, made inquiries, and discovered 
that the only commercially available VR system 
was the one made by Lanier's firm, VPL 
Research. The US-made system was very 
expensive, but Japan's bubble economy had yet 
to burst - Matsushita had money to burn. 

Using the CAD database as raw material, VPL 
developed a virtual world in which the user's 
disembodied hand can float about freely, open- 
ing drawers, turning on faucets, picking up 
plates, then (with active encouragement from 
the sales assistant) dropping them on the floor. 

То this day, Lanier is delighted about the 
work he did with Matsushita. *What I love 
about the project," he says, *is the way it com- 
bines two things - the notion of customers 
designing their own products with the notion of 
experiential prototyping - and I think that's a 
great combination." An added attraction was 
the project's visibility: “It was just really won- 
derful to have (the application) in such a front- 
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line sort of position, in a retail store." 

Visibility did not extend to the dreadlocked, 
sartorially challenged Lanier himself, however. 
“I never felt like I could possibly be dressed 
well enough to be present at the place” he 
recalls, “because the customers are sort of 
upscale female heads of household, and these 
people are perfect - they're more perfect than 
we can һе” But a video does exist of Lanier and 
Nomura being interviewed by Robert Reich - 
then an author and Harvard professor and now 
the Clinton administration's labor secretary - at 
the Matsushita showroom, as ultraproper 
Japanese women come in to design their 
kitchens using VR. It makes amusing viewing. 

Three years on, VPL is gone, but Matsushita's 
virtual kitchens keep on cooking. In the inter- 


im, Matsushita has applied its core skills to 
VPLs cumbersome, uncomfortable, and 
extremely expensive heads-up display and 
designed a stylish visor that contains two tiny 
(0.7-inch) liquid crystal displays and weighs 
just 250 grams. 

Out the window, too, has gone the Silicon 
Graphics machine used in the original VPL 
installation. In its place is a new rendering 
board that plugs into a regular IBM PC. The 
result is a system that costs two orders of mag- 
nitude less than the prototype. It is cheap 
enough that each of Matsushita Electric 
Works's 55 showrooms all over Japan can 
afford to rent one for about $750 (about 
¥76,200) a month. 

In addition, the visor has opened up a new 
market for Matsushita in the form of health 
products. Last year, the company announced a 
shiatsu massage chair and an exercise bicycle, 
both of which are intended to be used while 
wearing the visor. In the chair, you get 3-D 
images that are intended to relieve stress. On 
the bike, you cycle through a virtual town made 
of computer-generated images, avoiding obsta- 
cles like cars by using handlebars and brakes. 


In the future, Matsushita hopes to provide vir- 
tual worlds based on real images. “They’re 
really dedicated to making something like that 
work,” says Lanier. 

But the bulk of Matsushita Electric Works’s 
use of VR is still in home design. Along with 36 
other Japanese firms, Matsushita is participat- 
ing in a housing development project sponsored 
by the Japanese government's Ministry of Inter- 
national Trade and Industry. Called Wish 21, the 
aims of the seven-year project are to improve 
building materials and production technology, 
reduce domestic energy usage, and give people 
the chance to design their own houses. To what 
extent these aims will be realized by the time 
the project ends next year is unclear. What is 
clear is that Nomura has somehow persuaded 
the government to pick up the tab for half the 
development costs for Matsushita Electric 
Works's fancy new VR computer system. 

The ultimate goal remains to construct and 
simulate “а total, integrated housing system." 
And for this, Nomura says, “existing computer 
graphics systems are not appropriate.” In virtu- 
al reality, he explains, “you need a feeling of the 
real world.” Achieving this sensation takes 
more than just assembling a collection of pho- 
torealistic images; the fourth dimension - time 
- is also very important. But existing approach- 
es are not up to handling this extra dimension. 
What is needed, according to Nomura, is “to 
develop new rendering algorithms." 

Which is where Division comes in. Matsushi- 
ta Electric Works has been working with Divi- 
sion for more than two years, ^because they 
build the most advanced VR systems in the 
world.” The tiny firm, based in Bristol, England, 
started out as a spinoff from Inmos, a defunct 
semiconductor firm best remembered for its 
innovative transputer, a chip that lent itself to 
parallel-processing applications. Turns out that 
VR - all those pixels needing simultaneous look- 
ing after - is the mother of all parallel apps. 

Meanwhile, as Matsushita pioneers new 
applications, elsewhere in the world other firms 
are demonstrating the sincerest form of flattery. 
At its Watford showroom in southeast England, 
for example, British Gas is attempting to boost 
appliance sales with a virtual kitchen demo that 
British Gas sales manager Tony Bernstein 
admits was a direct lift from Matsushita. 

Perhaps next time Trip Hawkins comes call- 
ing, the Japanese will be able to tell him a thing 
ог WO. m ú ú 


Bob Johnstone (bobjohnstone@twics.com) is 
Wired’s contributing editor in Japan. 
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Scriptwriter 


John Warnock, the inventor of PostScript 


I can't imagine 
distributing infor- 
mation that has 
an interactive, 
branching archi- 


tecture to any- 
thing but a per- 
sonal computer. 


and the founder of Adobe Systems, 


plots the future of media. 


By David Henry Goodstein 


ostScript is to printer output what Beethoven’s Ninth 

Symphony was to orchestral music in the 19th century: 
a stunning surprise. Meet the Prince of PostScript, the man 
whose inventive software stood the look and feel of computer 
output on its head, Doctor John. 

Warnock is a jeans-and-comfy-sweater kind of guy among 
the sharks and nerds who captain the other great software 
companies. In his 
office between meet- 
ings, he has the gen- 
teel aura of a profes- 
sor (in fact he has a 
PhD in electrical 
engineering) ready to 
grade freshman 
papers. To a sugges- 
tion that he might 
someday be consid- 
ered one of the great 
working mathemati- 
cians of the 20th 
century he gives a 
kind of aw-shucks 
reply. But his inven- 
tion of the PostScript 
language changed the way the world sees what’s written, 
drawn, or scanned with a computer. Without PostScript, the 
magazine you are reading would probably not exist today, 
or worse, would look like a collection of invoices from а 
dentist’s office. 

Warnock is modest in the extreme, instantly sharing each 
ounce of praise, crediting his team and longtime partner 
Chuck Geschke at every possible opportunity. 

But there is another side to Warnock: that of the ferocious 
competitor, the 20/20 visionary, the strategist with board- 
room battle skills and the demeanor of Lao Tzu. With the 
anticipated July acquisition of Seattle-based Aldus Corpora- 
tion, Warnock will become chairman and CEO of one of the 
world’s largest software companies. The new combined 
Adobe Systems Incorporated will begin life with annual 
revenues of US$525 million. 

The applications that have gotten Adobe there - Photo- 
shop, Illustrator, Premiere, and Adobe Acrobat — are tools 
that help create brilliant digital images, blending words and 
pictures. Thanks to Adobe tools, those images migrate effort- 
lessly from print to screen, incorporate sound and motion, 
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and give a rich experience to viewers. This is the kind of 
software that will be expensive for its buyers and profitable 


for its sellers for years to come. 


Warnock, above all, admires invention. Yes, he runs the 
company, but he has continued to conduct his own research 
with Geschke, his collaborator of twenty years. Adobe insid- 
ers were not surprised last year when Warnock abandoned 
his glitzy CEO showplace in a new Mountain View, Califor- 
nia, headquarters building - for a no-frills desk in a corner 
of the engineering building that allowed him to “escape 


Jrom the accountants and attorneys.” That's where David 


Henry Goodstein caught up with him to chat. 


Wired: What made you decide to be a mathematician? 
Warnock: It was actually a teacher. I flunked ninth-grade 
algebra, but I had a high school teacher whose creative way 
of exposing mathematics showed me the intrigue and the 
beauty of it. I became enamored of the subject. 

What are you reading? 

Well, I read a lot of history these days, like Daniel Boorstin's 
books about creators and discoverers. The history of ideas 
and of intellectual development, how people invent things, 
and what causes society to change are really areas of inter- 
est for me. 

What have you learned? 

That really very few inspirations are bolts out of the blue. 
There are exceptions to that, times when an idea flops down 
and you can't find any connections to the past. Napier. Loga- 
rithms. Sort of - pow! He figured this out, and there really 
wasn't a deep structure behind it. 

On the other hand, everybody gives Newton credit for 
having had a bolt out of the blue with the invention of the 
laws of physics. Many trends were influencing Newton, 
causing him to think about things in certain ways, and to 
arrive at the conclusions that he did. It's not coincidental 
that a year before he made his greatest breakthroughs, the 
first English editions of work by Galileo and Kepler were 
produced. 

Isn't that era of special interest to you? 

Yes, I collect rare books, especially first editions of old sci- 
ence, philosophy, and literature works. Having the first copy 
of these great ideas, seeing how they looked when they were 
put down on paper, being able to read those and see how the 
ideas were formulated is really nice. It takes you back to the 
roots. My work has always been very closely linked to infor- 
mation invention, to how people think about things and how 
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culture evolved. And so it's interesting to own 
artifacts that represent transitions in history. 
As a computer technologist, do you see 
innovations dismissed at first, only to return 
and dominate later? 

Any adoption of technology has to combine right 
place and right time. Ideas that were five and 
ten years too early have created a lot of failed 
companies. The timing may just be wrong, or 
the infrastructure may not be in place. 

What are the problems you're working on 
solving with PostScript today? 

We’re at a real transition point. The communi- 
cation of information over the next few years 
must switch off of paper onto a digital storage 
base. Therefore, building the tools, mech- 
anisms, and infrastructures to make that hap- 
pen has to be high on everybody’s priority list. 
Is this the much-heralded end of paper, the 
death of print? 

No, although the shift of information from a 
paper archive to an electronic one does mean 
that people won’t read as much stuff off of 
paper. But they certainly won’t store or send 
most information that way. There will still be 
local printing, still copies of reports that you’ll 
take into your study, still books you’ll read in 


bed at night. There may be a growing apprecia- 
tion for fine books. After 500 years of tradition 
and success, paper is certainly not going to just 
go away, but the all-consuming, tree-consump- 
live aspect of paper used as a transportation 
medium for information is on the verge of going 
away because of the ongoing emergence of com- 
puters that integrate sound, video, and print. 


becoming video designers. They’re learning 
how to use the tools and to express ideas in a 
time domain. But that’s the transition that will 
be slow. The world will not just go from print 
to multimedia overnight. 

But isn’t video design still a very elitist kind 
of skill? 

The number of designers who can deal with 


When photocopying first became successful, people 


said that copyright laws were dead. Well, they weren't. 


Isn't this change creating problems for 
people who express their ideas so eloquent- 
ly in print? 

Sure. Newspapers have a certain metaphor for 
building their interfaces to information. TV 
stations have a different metaphor, and the two 
worlds really haven’t communicated very well 
in the past. Only a handful of people can bridge 
this gap, successfully designing today’s new 
information commodities. 

Is this changing? 

As more kinds of information become digitally 
based, creators expand their horizons. The 
people who dealt with print design are now 


print media is huge. The number in the video 
world is much smaller because video produc- 
tion has been so expensive. That is getting 
democratized too. You have to remember that a 
graphic artist had to have incredible manual 
dexterity in order to solve problems in print ten 
years ago. Our desktop publishing tools elimi- 
nated that barrier. Now, a creative person who 
can’t draw a straight line can really create. 
This means that technology has liberated 
designers from a craft-skill requirement, and 
work can be done by a much broader group of 
people. As the cost of media tools comes down, 
the same thing is going to happen with video 


create full-color, 3D graphics — including 
perspectives, shadows, lighting, textures and 
reflections — automatically. And you can start 


working with its simple, familiar interface 


ША АДАШ ДА ДЕЙ Forget the past, forget the expected. 
There’s a new dimension in graphics today, and you 

can only experience it one way — with Ray Dream 
Designer 3.0, the best-selling 3D illustration application. 


It’s 3D like you've never seen before. Now you can 


today. Create complex 3D shapes easily with Designer’s 
exclusive Modeling Wizard. Then brush color and 
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3D Paint. Designer supports virtually every industry 
standard, and works with Adobe Photoshop and Fractal 


Design Painter? as well as Adobe Illustrator" and Aldus 


adi FreeHand* The new world's waiting and it's yours for 


only $349. Call Ray Dream today. 
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that happened with desktop design for print. 
How far away are we from the lift-off point 
for video infrastructure? 

We're close in terms of the authoring tools. I 
mean, sure, you can build a videotape. And 
while there isn't an easy, cheap, widespread 
distribution mechanism today, I think there will 
be some technological announcements within 
the next six months that will provide the needed 
distribution mechanism. Once there is a more 
attractive channel through which vendors can 
distribute information products, multimedia has 
the potential to explode. 

When you talk about interactive multimedia, 
the world is divided into two camps: believ- 
ers in enhanced television against believers 
in visually competent PCs. Are TVs or PCs 
going to be the winners? 


The amount users print is 
inversely proportional to the 
size of their screens. The 
bigger the screen, the more 
you'll read on the screen. 


Well, they tried to use videotex on TVs in the 
1980s and they turned out to be fairly lousy 
displays. They're still pretty lousy displays. 
Sitting there in front of a TV is sort of like get- 
ting on a train. It's a group entertainment expe- 
rience, at least in most households. Everyone 
hates the guy with the remote. 

I can't imagine distributing information that 
has an interactive, branching architecture to 
anything but a personal computer. The infor- 
mation tool has to go directly to the user's brain 
to give him or her a personal experience. Tele- 
vision is another entertainment experience - 

a 'group' experience where everybody can see 
a big screen. But when I want to get informa- 
tion, I don't want to have anyone looking over 
my shoulder. | always envision my information 
machine as being mine! 

Will people in fact learn to read onscreen the 
way that they read books today? 

I think that the more personal computer dis- 
plays become like lightweight books, the more 
people are going to feel comfortable reading 
from them. A PC that you can open up and 
physically handle easily, that has the right kind 
of battery and display, will give the same visual 
impression as a page. Within Adobe, almost 
everyone gets information delivered to a screen 
in Acrobat. I believe that the amount users print 
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is inversely proportional to the size of their 
screens. The bigger the screen and the higher 
the resolution, the more you're willing to sit 
there and read on the screen. Still, if it's a 240- 
page document, you'll print it. 

Can better fonts improve screen reading 

or is ita cultural problem that will require 

a generation of Nintendo kids to mature 
before electronic delivery can take off? 
We've done a lot of work on that, and the trick is 
to make the right thing happen without the user 
having to worry about it. As we get presentation 
more under control, users are more willing to 
read more things on the screen than they were 
à short time ago. There is a huge amount of user 
engineering going on in Acrobat. It won't make 
a bad display into a good display, but it will 
help. In the end, though, displays just have to 
become better if they are ever to replace paper. 
What role does agent technology have in 
this electronic environment? 

Agents are essential for managing. What hap- 
pens if this little magazine-sized personal com- 
puter of mine holds a million documents? Once 
itis no longer a problem to see or read the doc- 
uments, the problem becomes how do you find 
them? How do you organize them? That is 
when you need agents to act as facilitators, to 
go find things for you. 

You need ways for the system to alert you 
when information becomes available. | mean, 
half the stuff that's on any server you've never 
seen before. You don't even know what to look 
for because you don't know it exists, so you 
need a serendipitous way of finding things, of 
having things present themselves to you. 

Do you see documents replacing operating 
systems or applications as the main para- 
digm for human-computer interaction? 

No. I see the current page paradigm as an 
absolutely necessary interim step to go from 
paper-based to electronic-based information 
systems. But as media start to mix, the page 
paradigm breaks down. Now, it breaks down 
in ways that are interesting. Interactive docu- 
ments are more satisfying than their printed 
counterparts. There is a value added that 
paper doesn't have. People add value to elec- 
tronic documents with bookmarks, links, and 
jumps that are lost when they're printed. 

Meanwhile, we will live and work in a partly 
paper, partly electronic world for a fairly long 
period of time while digital infrastructures 
can get put in place. The reason you can't jump 
from paper to a totally electronic media is 
there's no economic justification for doing it 
prior to having the digital information to deliv- 
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er. AT&T and the Bell operating companies are 
not going to “own” this business. Neither will 
3DO. That dictates cooperation and standards if 
the transition from the paper base to the elec- 
tronic delivery is to be effective. 

Could this delivery platform be an extension 
of the Internet? 

Oh, absolutely. I view the Internet as the correct 
model. It is a set of roads and highways with a 
total laissez faire kind of glue around it. There 
really isn’t any management per se. And so I 
think that’s a much more viable model for how 
the world is going to evolve than, say, Com- 
puServe, America Online, or services like Prodi- 
gy, where there’s a highly visible control struc- 
ture, with a signature look and feel. 

But isn’t that completely different from our 
model of interaction with video today? 


Networks are getting to the 
complexity point where 
humans are not capable of 


dealing with them any more. 


Absolutely. Right now the only independent 
experience you have in front of your TV set is 
clicking the remote. My observation is that the 
younger you are, the more you switch channels. 
Kids have this inherent need to drink from the 
fire hose, so they drink from one channel for a 
while, then they switch - because they've got 
the point on one channel and now they are 
ready for a blast of data from somewhere else. 
That’s what leads me to conclude that our 
interactive models are not really fleshed out yet. 
We just haven’t had enough experience with 
these media or new machines like 500 to 
explore that space. Right now experiments are 
done with very specialized equipment, on very 
specialized platforms, to very specialized audi- 
ences. And it's sort of like when they were 
building the first printing presses. The expert 
technologists had a view and a vision that they 
focused on before exploring other possibilities. 
The way these media revolutions turn out isn't 
necessarily the way that they start. 
It's kind of like high-band interactive graph- 
ics today. You've got people that can do it, 
but it's about as many as the number of 
monks in Europe in the Middle Ages. The 
multimedia community has acted very much 
like a priesthood. But isn't the bottom line 
that bandwidth is still too scarce for us to 
even understand what the possibilities are? 


Ha 


Like memory, there simply is never going to be 
enough bandwidth. Everyone says never worry 
about bandwidth, because there'll be so much of 
itin the future. But l've never come to a point in 
the many years Гуе been in the computer busi- 
ness where l've had adequate memory either. 

Adobe currently is running its internal sys- 
tems on about a terabyte of information. That's 
the common space, not counting any of the local 
hard disks on desktop machines. I can imagine 
in five years that that's going to look like noth- 
ing, because as soon as you have a resource like 
that, you build the applications to fill it up. 

Will network administrators have to become 
skilled librarians and archivists? 

I believe that the networks are getting to the 
complexity point where humans are not capa- 
ble of dealing with them any more. Automation 
of network administration and the automation 
of the building of networks and the automation 
of the managing of networks is a huge area of 
opportunity because it's beyond anyone's capa- 
bility to deal with. 

You've become a kind of a celebrity. Has that 
affected you? 

I hope not too much. I’m not going to lie and say 
that now having money isn't nice. I mean, if you 
have a certain amount of money you don't wor- 
ry about a whole bunch of problems. But when 
Chuck and I founded Adobe, we really, honest- 
ly, from our hearts, didn't do it for the money. 
We really were frustrated scientists who want- 
ed to get what we had been working on into the 
world. And Adobe has been successful enough 
where we really haven't changed much of that 
attitude. We have never been put into a psycho- 
logical situation that's changed our attitude. 
You had a chance actually to work at Xerox 
PARC during its Golden Age. What was it 
like? How much of old PARC culture stayed 
alive here at Adobe? 

It's a lot like PARC. There was nothing bad 
about PARC itself. It was the greatest sandbox 
in the world. They gave you equipment, they 
gave you resources, they gave you people to 
work with who were absolutely brilliant. 
Adding the freedom to exchange ideas, and the 
lack of politics, made it a truly enlightened 
environment. We were told to invent a future 
and took that charter seriously. 

It was a window into the future that very few 
people have had the opportunity to see, and I 
think a lot of the insights that both Chuck and I 
have about the way things ought to work are 
based on what we learned at PARC. I have very 
fond memories of our time there. The frustra- 
tion level was high. That obviously resulted 


from our inability to see PARC ideas turned into 
things that the world could experience. 

Who do you admire? 

Pve always admired Steve Jobs. He has an 
uncanny intuition about good design, good tech- 
nology, the viability of a thing. He thinks hard 
about things, and he has a huge amount of pas- 
sion. He’s always been a friend, and we have a 
mutual admiration, I hope. 

There are companies whose organizations | 
admire greatly. 3M is an amazing company. 
They have 65,000 products, almost as many as 
they have people. How they manage this incred- 
ible output of new products is a source of 
amazement to me. I admire Hewlett-Packard, 
which has built an enormously successful insti- 
tution but preserved the ability to make cus- 
tomers happy and keep them that way. 

There are also a lot of aspects of Apple that I 
admire. Apple users are looking forward to the 
PowerPC. It’s going to increase competition in 
the PC domain. Apple has succeeded in areas 
where others have had a hard time, like in 
Japan. They’ve sort of caught the imagination 
of a group of people in positive way. 

What do you see as the future of copyright 
and intellectual property? 
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service. That's what you get 
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*Requires Windows 3.0 or better 


Medieval printers didn't just go around telling 
anyone else how to use a press. They protected 
their copyrights, and that tradition continued 
right up until the Xerox 914 copier. 

Back in the 1960s, when photocopying first 
became commercially successful, people in the 
business all said that copyright laws were dead. 
Well, copyright laws weren't dead. People 
adjusted the way they thought about things, and 


The tree-consumptive aspect 
of paper used as a transporta- 
tion medium for information 


is on the verge of going away. 


people really didn't go reproduce their books 
on Xerox machines. They certainly did copy 


parts of them. But it didn't kill the book industry. 


So copyright will find a new paradigm? 
Absolutely. There are ways to get compensated 
for things that aren't part of the model that 
exists today, but will appear as part of the new 
network environment. Adobe has actually 
talked to a lot of information producers about 


what that model is and how it's going to 
change. I think that there are a lot of ways you 
can license information, and there are a lot 

of domains in which it can be controlled. It's 
really the business model that determines 
where you take your value out of the thing. 

Do you see yourself being in the content 
business? That's where a lot of people right 
now feel that they'd like to go, and it seems 
that you have a leg up on getting there. 
We've actually thought about that. I think that 
what consumers want to buy is new kinds of 
information presented in ways that they haven't 
seen before. And if other content providers were 
moving at a more responsive pace, my desire to 
see more content produced would go down. But 
while I see that there is a big business opportu- 
nity, Adobe as a company isn't particularly well 
suited to exploit it. Would I like to see some 
other people get into the content business? 
Absolutely. Would I like to help them get into the 
content business? Absolutely. Do I want to man- 
age the content business? Not necessarily. m m m 


David Henry Goodstein (dhg@world.std.com) 
is president of InterConsult Inc., a media 
consulting group in Arlington, Massachusetts. 
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The In-Your-Interface Ad Agency 


Silicon Valley's newest invention 
is the integrated advertising shop, and 
CKS Partners is the first to market. 


By Rusty Weston 


S Jobs was furious. He had little choice but to tele- 
phone his old rival, John Sculley. Somebody in Sculley's 
vaunted marketing department had concluded that NeXT and 
Apple could no longer share the same advertising agency, 
CKS Partners of Campbell, California. And guess who might 
get screwed? Not Steverino, the guy who had spent three 
years trying to turn CKS into the perfect creative partner. He 
wasn't about to drag his work into the Trash. 

Jobs, reputedly one of the world's most demanding 
taskmasters, had earlier tried laying a guilt trip on Mark 


Kvamme, the 52-year-old CEO of Silicon Valley’s hippest and 
most technologically savvy advertising agency. “We were 
willing to drop NeXT,” concedes Kvamme, who nevertheless 
wasn’t thrilled about letting down an old friend. “I got a call 
from Steve, who said, ‘What are you doing?” The word “no” 
apparently didn’t register with Jobs. 

No one’s saying exactly what happened in that call early 
last year, but it’s clear that Sculley finally relented: CKS kept 
both accounts. Maybe he was tired of playing hardball. After 
all, this was just an ad agency and not a nationally known 
one at that. Although CKS is the largest agency in Silicon 
Valley, it earns in one year what Madison Avenue’s best- 
known ad slingers collect in just seven days. But CKS Part- 
ners, run by a small clique of ex-Apple creative directors and 
product managers, is quickly gaining critical mass. 

“I think Bill Cleary, Mark Kvamme, and Tom Suiter really 
have pioneered a radical change in the way agencies oper- 
ate,” contends Bruce Davis, president of TV Guide On Screen 
of Denver. “The others are playing catch-up.” 
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Unlike the vast majority of agencies cluttering the ad 
world, CKS (named for agency principals Cleary, Kvamme, 
and Suiter) takes an “integrated” approach to advertising. 
That means no work involving image or marketing or pack- 
aging or any other form of advertising is considered outside 
CKS's creative purview. This one-stop-shop concept is rapid- 
ly becoming a buzzword on the lips of advertisers. 

Technology, of course, is what makes this integrated 
approach viable. CKS Partners isn’t a latecomer to the tech- 
nology scene; the partners had their hands on PCs before 

Jobs started flirting with GUIs in the mid-’80s. Bill Cleary, 
47, the gregarious senior partner who founded the agency 
in 1987, was consumer marketing manager in the early, 
early days at Apple. He ran Cleary Communications for 
several years until Kvamme, then 28, gave up a personal 
business venture and bought into Cleary’s business. 
Kvamme, (pronounced *Kwa-me") a tall, angular Silicon 
Valley native, had been the international product manager 
on Apple Пс and Пе when he was barely out of UC Berke- 
ley. Tom Suiter, 59, a senior partner who runs the San Fran- 
cisco office, was a creative director at Apple and later at 
Landor Associates of San Francisco, a highly-regarded 
corporate identity consultancy. The three partners, who 
work in separate offices in Campbell, Cupertino, and San 
Francisco, stay in sync using every kind of digital gizmo 
except shoe phones. (Kvamme, somewhat comically, is 
constantly juggling Apple Newtons, PowerBooks, digital 
cellular phones, alphanumeric pagers, e-mail, groupware, 
voice mail, and fax machines.) 

And then there's the technology the public sees from CKS. 
The partners have quietly set a new standard for advertising 
agencies: they have embraced interactive multimedia tech- 
nology for creating content destined for CD-ROM and online 
information services, and they have developed video content 
for a new type of cable programming called *marketing 
channels?” The partners recently acquired from Apple a 
22,000-square-foot video production facility in Cupertino 
that is the envy of the ad business. 

“Tt will allow us to create our own networks, shows, and 
channels,” boasts Kvamme. “I can be a virtual NBC for my 
clients. I don't know of anybody else who can do more than 
edit or [provide] video post-production." 

What's the first thing CKS plans to do with its new 
weapon? /nfomercials. Also, cable shows intended to appeal 
to an emerging generation of home consumers with PCs. 

Yes, infomercials will play a starring role in CKS's future. 
But consider this: CKS could change advertising as we know 
it by reaching you on yourterms, at your convenience. 
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Under CKS's best-case future scenario, you may 
come to interact with its marketing products 
like any other information resource. Worst 
case? You'll reject them as info-dreck. 

Here’s how CKS Partners is breaking away 
from the pack: 
* Technology Information Network. CKS has 
created a cable channel for computer buyers 
that combines infomercials, editorial content 
from Ziff-Davis Publishing (PC Magazine etc.) 
and others, plus QVC-style direct-response sales. 
With its newly acquired state-of-the-art video 
pre- and post-production facility in Cupertino, 
CKS is teaming up with Missing Link Communi- 
cations (a subsidiary of Intelligent Electronics 
Inc. of Exton, Pennsylvania, a $2.7 billion com- 
puter products distributor) in its haste to beat 
everybody else (including Місгоѕоћ/ТСІ, Jones 
Network, and C|NET) to this lucrative market, 
perhaps as early as this month. Unlike a Micro- 
soft, for instance, CKS can position itself as an 
independent - and one-stop - content provider. 
But it must move quickly to establish a name for 
itself before the market becomes too saturated 
with bigger name players. 
* User interface work. CKS did early work 
for TV Guide On Screen, helping to create 


a navigational tool adapted from the magazine. 
TV Guide On Screen will be the television guide 
for Time Warner Cable's Full Service Network 
this fall in Orlando, Florida. CKS has also com- 
pleted an interface design project for Northern 
Telecom aimed at unlocking desktop access to 
computer telephony services such as voice 
mail, call-forwarding, paging, and faxing. 
Without question, user interface work is the 
ultimate design job for technology companies. 
But few advertising, marketing, or design firms 
grasp the significance of what CKS is gearing 
up to accomplish in this field. CKS believes that 
a product interface is the most tangible expres- 
sion of a company's *personality After all, 
spending big bucks on a glitzy ad campaign 
may be of no use if consumers are repulsed by 
the product's user interface. 
* Online interactive demos. 4 variation of in- 
store displays and CD-ROM-based multimedia 
productions, these simulate the experience of 
using a software product. CKS created a New- 
ton test-drive demo that captures the “intelli- 
gence" of the personal digital assistant. The 
demo steps through various ways Newton users 
might create and send messages as if it were a 
real experience. The screen even goes “poof” 


when it fails to recognize a character. The demo 
has been posted on AppleLink, CompuServe, 
and America Online where marketeers believe 
potential buyers are lurking. 

Behind this experiment is a concept that per- 
vades almost everything CKS does: Kvamme is 
convinced that discerning buyers will not only 
go to the trouble of downloading a 500-Kbyte file 
before plunking down $600, they will also pro- 
vide feedback about the demo or the product 
itself (in this case via e-mail). The early results, 
Kvamme says, are mixed but promising. 

It's not surprising that high-tech clients such 
as Apple and NeXT embrace new media outlets 
for advertising, marketing, and design services. 
In February, however, CKS and NeXT finally did 
part ways, a divorce which Kvamme says was 
amicable, mutual, and connected to the depar- 
ture of a partner named Paul Pruneau, who 
handled that account. Pruneau continued, solo, 
to handle NeXT when he left CKS. Within two 
weeks, however, CKS picked up project work 
from the Apple-IBM spin-off called Taligent, 
which, like NeXT, wants to set the standard for 
object-oriented software development. (See 
"Surrender the Pink: The Truth About Tali- 
gent,” Wired 1.2, page 36.) Other CKS clients 
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include Nextel Communications, Tektronix, 
National Semiconductor, and 3DO. 

But the CKS project that even your mother 
might recognize involved reconceiving the 
“look” of United Airlines. United’s stately blue 
and gray “designer” jets are the centerpiece of 
its new multimillion-dollar TV and billboard ad 
campaign. The United redesign project is exact- 
ly the kind of work big ad agencies regularly 
scoff at, dubbing it “below the line.” Of course, 
ad campaigns like United’s and Apple’s are 
exactly the kind of work big agencies regularly 
get and CKS doesn’t - Leo Burnett of Chicago, 
for instance, did United’s TV and billboard 
spots after CKS’s makeover. Although CKS has 
yet to land a major TV advertising campaign, 
the company has hired Dennis McVey, the art 
director behind several high-profile ad cam- 
paigns for Bank of America and Pacific Bell. 

“CKS is an interesting group that has a lot of 
big advertising and design agencies scared,” 
says Rich Koch, head of corporate communica- 


tions at Verity, a Silicon Valley-based supplier of 


information retrieval software. “The interactive 
thing makes an agency perceived as cutting 
edge - [it shows that] the agency can do it when 
the superhighway takes hold.” 


Even CKS’s competitors are willing to concede 
something’s up. “In a traditional design firm you 
don’t have interface talent on staff” says Mike 
Moser, a partner in Goldberg, Moser, O’Neill, a 
San Francisco agency that handles Dell Comput- 
er. Moser’s firm is made up of former Chiat/Day 
partners who, years ago, created Apple’s Super- 
bowl spot. CKS, says Moser, is “kind of opening 


When CKS says, “You haven’t 
seen the value of infomercials 
yet,” you want to give them 
the benefit of the doubt. 


up the field a bit. I wonder if that’s where adver- 
tising and design firms are moving." 

Kvamme proudly claims that CKS is becom- 
ing a major marketing force despite the fact that 
big agencies hardly know it exists. CKS has 
nearly doubled in size each of its first six years 
of business; this year, Kvamme predicts his 
company will gross about $25 million. (In 
billings, the traditional measure of an ad 
agency's potency, that's more than $150 mil- 
lion.) But a better way of benchmarking CKS is 


to apply the traditional measure of Silicon Valley 
prowess: revenue per employee. CKS projects 
that it will take in about $500,000 per employee, 
about three times the industry average as given 
by the American Advertising Association. 


Putting on a Job Jacket 

Of course, to get that kind of growth, CKS 
spends about $18,000 per employee on training 
and Macintosh workstations outfitted with little 
frills like 52 Mbytes of RAM, 21-inch displays, 
and Adobe Photoshop. This technology is what 
enables CKS to accept any kind of work - from 
brochures to sales videos - without regard for 
traditional advertising prejudices against 
“below-the-line” work such as design, corporate 
image, and product packaging. Just as other 
service-oriented industries have gone through 
major upheavals in the ’90s, the ad industry is 
under pressure to deliver more value to its cus- 
tomers. CKS, which believes customer interac- 
tivity is the ultimate proof-of-concept, will cre- 
ate national media campaigns, print advertising, 
point-of-purchase, packaging, interactive kiosks, 
and corporate logos - everything down to the 
design of your towels and place settings, as it did 
for Norwegian Cruise Lines. 
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By contrast, an advertising conglomerate 
such as Young & Rubicam achieves “integra- 
tion” by spreading out work among its 
subsidiaries, each of which has a specialty. 
“People in other agencies sometimes get 
niched,” says Kvamme. “Why bar somebody 
from trying different creative vehicles?” Cre- 
ative teams at CKS may include copywriters, art 
directors, and a programmer, if necessary. 

CKS keeps an edge over its competitors 
through the use of a groupware application it 
built (in ACI US 4th Dimension) called Elec- 
tronic Job Jacket, which allows any member of 
a creative team (or CKS management) to 
instantly track both the progress and costs of a 
project. If a client calls to check on a project, he 
or she can know instantly whether it's on 
schedule and, more importantly, on budget. 
Several customers, including Apple, have been 
allowed to access relevant portions of the Elec- 
tronic Job Jacket over a WAN. 

While CKS has built up an impressive tech- 
nology infrastructure, it turns out that what its 
clients really want is instant job turnaround. 
Clients also benefit from agency employees who 
can respond under deadline pressure, in addi- 
tion to being cutting-edge-technology literate. 


“The selection process for computer technology 
has shrunk so much because the technology 
treadmill is increasing at a rapid pace,” explains 
Alan Kerr, CKS's latest trophy, who recently 
managed the Microsoft account as a senior VP 
at Ogilvy & Mather. “It’s necessary that the 
dissemination of information about these prod- 
ucts must be sped up as well” 

Kvamme says advertising agencies need to 
think of themselves as a news bureau jumping 
all over a hot story on deadline. Advertising 
agencies need to produce and distribute “target- 
ed" creative literature faster and faster, because 
of "significantly shrinking product life cycles," 
he adds. And CKS has the right tools. “What's 
great about technology is it gets me out of a lot 
of jams. If I didn't have this stuff I couldn't pro- 
duce brochures in 24 hours.” 


Getting Past the I-word 

Why would anybody in their right mind want 
to create a cable channel strictly to showcase 
technology infomercials? 

A) Because they still owe Citibank big bucks on 
a delinquent student loan. 

B) Because they think that's what computer 
magazines are all about anyway. 


Eliminating special bridges or gateways 
on your corporate LANs enables your 
Mac and PC users to communicate like 
they never have before. 


C) Because nobody can tell the difference 
between journalism and marketing brochures, 
or if they could tell the difference, they wouldn't 
care anyway. 

D) All of the above. 

Cleary, Kvamme, and Suiter aren't huckster 
types. True, they're in marketing, and they have 
an optimism about infomercials that is almost 
infectious, but from them it's charming. And 
when they say, “You haven't seen the value of 
infomercials yet," you want to give them the 
benefit of the doubt. 

But what's with infomercials, anyway? Some 
commercials seem to drag on for about five 
minutes; others seem to take several years. 
Invariably, these infomercials are peddling 
washboard stomachs or miracle treatments for 
your nails, pores, baldness, or psychic traumas. 

Thanks in part to products like these, 
infomercials currently enjoy a horrendous repu- 
tation - one that's not going to last, contends 
Craig Evans, author of Marketing Channels and 
a consultant to CKS's partner, Missing Link 
Communications. “The great turnaround here is 
high-end involvement products that we have to 
become educated in," he says. Suppose we're 
about to buy the wrong computer, the wrong 


$65 now could save you 

thousands later. By using TCP/IP 
protocols, Eudora" by QUALCOMM 
e-mail plugs right into the Internet. 
HEEL HH Whichi is to say, right into the world. 


Why did we take the world's mo: most popular 
ohn and start charging °65 a pop for it? 


If you want truly 
robust software, 
you've got to feed 
itand pump it up 
with new features. 
That takes money. 


The 100,000-plus current users 
saw red when they heard 
Eudora e-mail might die of 


with better documentation, 
customer support and new 
features. (100,000 people 

usually get what they want.) 


. Or should we say Eudora (saved) by QUALCOMM? Anyway, it's 
ail in the world. Call us at 1-800-2- Eudora; fax: 619-587-8276; e-mail: 
m.com; and we'll send you the complete scoop. 


neglect. They wanted it revived, 


Incredibly, some LAN administrators just didn’t care if Eudora died. One can 
only wonder where their heads were when the world turned to open systems. 


QuALCOMM 


car, or the wrong life insurance policy? “That 
can be prevented by channels that are dedicated 
to category-specific messages that people can 
tune into when they are ready to buy.” (See “Is 
Advertising Dead?” Wired 2.02, page 71.) 

No doubt consumers are willing to “school” 
themselves on TV; everybody tells us they don’t 
read anymore. What’s unclear, however, is 
whether consumers will choose Ford, 
Consumer Reports, or Motor Trend to educate 
themselves about Mustangs. 

What's highly unlikely is that the public 
would want IBM to impersonate a computer 
magazine such as BYTE, or, with CKS's assis- 
tance, to have Apple pose as ABC News. It has 
happened before in other industries. Viewers 
balked, for instance, when a biopharmaceuti- 
cal company called Collagen cablecast an 
infomercial - staged like a news show - to 
peddle its genetically engineered skin improve- 
ment product. Collagen even hired Kathleen 
Sullivan, a former network morning show 
hostess-with-the-mostess, to lend its infomer- 
cial a smidgen of journalistic credibility. (But 
don't worry, the infomercial self-regulating 
trade organization, called National Infomercial 
Marketing Association, in Washington, DC, is 


certain to get to the bottom of this.) 

CKS insists that when it says *infomercial" 
it’s only talking about marketing to, not mis- 
leading, potential buyers. ^We want to do the 
best infomercials the world's ever seen,” insists 
Bill Cleary. He prefers to dwell on the market- 
ing tool’s potential for informing consumers in 
a meaningful way. 

And that’s just Step One. 

“We're going to do a QVC-type thing for home 
shopping one half-hour a week,” confides 


Kvamme. “We have an opportunity with this 
new communication method to build a very 
neat company.” 

Missing Link’s Jim Ciccarelli pooh-poohs 
concerns about the possibility of consumers 
getting mixed up watching a channel that juxta- 
poses newsmagazines like the ones from Ziff- 
Davis with infomercials (both long and short 


format) and QVC-like product peddling. Adver- 
torial will clearly be labeled as such, he says. 

But infomercials don't work for everything, 
says Paul Pruneau. “Ап infomercial may be one 
of many parts, but in and of itself it’s not a 
panacea for explaining what makes NeXT a 
better operating or developing environment 
than OS/2.” 

Perhaps. But Ciccarelli says it's largely a 
matter of marketing economics. Advertisers 
“can’t do half-hour videos and mail 'em out to 
everybody who may have an interest. How do 
you effectively reach two million potential buy- 
ers? [Vendors] need three, four, or five minutes 
to create demand for their products.” 

CNET, another computer-market-based 
content provider, hopes to go on cable TV this 
fall with editorially driven shows. Unlike CKS's 
Technology Information Network, C[NET is 
eschewing infomercials, according to its 
founder and president Halsey Minor. *The prob 
lem is people are going to want no /ess credibili- 
ty in a 500-channel universe than they do in a 
50-channel world. IBM has computer maga- 
zines which have never done well, whereas Ziff 
and IDG (PC Computing, Macworld) have done 
well. Credibility is the value.” 


And be sure to check out 
BETWEEN THE TEETH. 
It's the new video, 
directed by David himself. 
On Warner Reprise Video. 


Prepare to get Byrned. 


davidərnv 


David Byrne's new self-titled album 
reverberates with ecstasy and despair - 
a dozen songs of haunting reflection 
and hypnotic energy personified. 


ee 


£ David Byrne. The new album 
On Luaka Bop/Sire cassettes and CD's. 
©1994 Sire Records Company. 
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SimHealth gives you every- 
thing you need to re-make the 
American health care system 
—except the First Lady. 

A unique new simulation soft- 
ware created by Maxis and 
brought to you by the Markle 
Foundation, SimHealth elects 
you leader. Now you can build 
a health policy in tune with 
your values, and watch it in 
action on a virtual “Main 
Street.” Will you be re-elected? 
You'll certainly be more 
engaged, entertained and 
educated about our national 
debate than you ever thought 
possible. So why not give us 
a call? Because at $29.95— 
that's 25% off retail—and in 
à new, easy-to-install, 16-color 
version, SimHealth is just what 


the doctor ordered. 
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A Democracy and Society Computer Simulation 


U-CHANGE 


1-800-824-2643 


eo т Markle Foundation m s" 


Mail orders: 


SimHealth, PO Box 2096, Woodinville, WA 98072-2096 
Add S6 for shipping and handling. NY and WA residents, please add 
applicable sales tax. Requires an IBM or 100% compatible with DOS, 

a 386 microprocessor or greater, and a 16-color monitor. 
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Marketing Channels Are Inevitable 

“The issue is content,” says Kvamme, predicting 
“itll be eighteen months before there's an 
around-the-clock computer network. Even eight 
hours a day of new programming - the rest 
[being] long-format infomercials - is an enor- 
mous task” 

CKS's integrated approach is what won Miss- 
ing Link's business. “We're offering the first 
completely integrated marketing program to 
the technology industry,” says Ciccarelli. Unlike 
QVC, for instance, the Technology Information 
Network will have tie-ins with “sponsoring 
retail shops around the country,” he adds. “We 
need point-of-purchase material. We need to 
produce longer format videos that may be given 
away by vendors. We will edit our shows down 
to give to technology leaders.” 

The rest of the advertising industry is cur- 
rently getting ready to walk into the virtual fire. 


You might interact with 
CKS’s marketing products 
like any other information 
resource. Or, you might 
reject them as info-dreck. 


Even staid mega-agency Young & Rubicam has 
begun to produce electronic content. Nick 
Rudd, senior vice president and chief informa- 
tion officer, says his firm, which makes $1 bil- 
lion in the US, has prepared an interactive 
demo of a Lincoln-Mercury car for Internet 
shoppers. “A lot of people talk about 500 chan- 
nels, but that’s not a useful way to think about 
it,” he says. “It’s much closer to putting out a 
gopher on the Internet than clicking on a 
remote to go from channel 32 to 112.” 

CKS is preparing content, no matter which 
way the channel surfers go. But CKS is hardly 
risk averse. *From my point of view, the world 
doesn't need yet another ad agency, or one 
more corporate identity packaging firm," says 
Tom Suiter, considered CKS's resident corpo- 
rate image expert. “What interests us is the 
opportunity to get involved in a brand new mar- 
ket. It’s risky as hell - and scary - going out and 
buying a TV production studio” 

The studio probably cost the agency a few 
million dollars. (Previous owner Apple, which 
found it too expensive to maintain for the 
amount of work it was generating, will never- 
theless be CKS's biggest video production cus- 
tomer.) *It would be a minimum $5.5 million to 


replicate the place," says Kvamme. It has, for 
instance, two $60,000, 60-inch, computer-dri- 
ven Sony monitors and six satellite dishes, plus 
a live broadcast production suite. And speaking 
of marketing channels, CKS has the ability to 
have 800-number phone lines directly piped 
into its broadcast stage to support Larry King- 
type call-in shows or even direct sales. 


Life on the Edge 

At a recent gathering of marketing industry 
executives, Kvamme got up and showed off 
some of his flashy demoware. The message 
Kvamme preached might sound obvious to 
anyone who works with computers in a pro- 
duction environment: by storing creative work 
digitally, you can output it any time and any 
way you like - and you can easily change it on 
demand. But that was news to some of Ameri- 
ca's direct marketing gurus. “The '90s are about 
being more efficient," says Kvamme. “In '89, we 
did our average job in eight to twelve weeks; 
now the average job runs three to six weeks, 
whether it's an ad or brochure, CD-ROM or 
demo disk. We used to spend 50 percent of our 
time on creative; 50 percent on production. 
Now it's 90 percent of our time on creative; 10 
percent on production." 

Young & Rubicam's Rudd acknowledges that 
Madison Avenue has been slow to adapt. “That 
perception has some basis in fact because big 
agencies tend to work with big clients," he says. 
*Big organizations don't necessarily take a lot 
of risks. Colgate-Palmolive may be doing an 
experiment, but it's unlikely to bet the ranch on 
untested technology. Since this is a service 
business, we tend to work within worlds that 
have been around, and defined, and proved as 
commercially viable. We mirror society.” 

The question is, do the big ad slingers mirror 
all of society? ^A lot of old farts in the agency 
business just aren't getting it,” says Cleary. “The 
media habits of people in their twenties are 
dramatically changing, and you should be 
empathetic to their lifestyle. From my perspec- 
tive, there's very little risk involved in our meth- 
ods, 'cause this is the way the world is going.” 

Moser, the ex-Chiat/Day ad exec who com- 
petes against CKS, has at least identified the 
problem. *The mass media is becoming more 
inefficient, and we're going to have to restruc- 
ture our thinking - especially about how we're 
going to make our money.” m m m 


Rusty Weston (weston@well.sf.ca.us) is features 
editor at Open Computing, a McGraw-Hill 
monthly magazine. 
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Power PC as you read this, the final deals are being cut 
on radically new communications regulations. 


To find out what Rep. Ed Markey and other insiders are arguing 
about this summer, read on. By John Browning 


Will the Communi- 


cations Act of 

1994 turn out to 

be yet another case 
of Washington’s 
all-talk, no-action 
approach to run- 


ning the country? 


i n Washington’s air-conditioned corridors and committee 
rooms, legislators and lobbyists are rewriting the rules for 
America’s communications networks. For most of this cen- 
tury, America’s wires - and the signals that travel over them, 
be they telephone, cable television, data, or fax - have been 
dominated by regulated monopolies. In September, assum- 
ing all goes according to political plan, that will begin to 
change. By then, just before representatives go back to their 
constituents to campaign for reelection, leaders of the US 
House and Senate, together 
with the Clinton administra- 
tion, hope to sign legislation 
that will open networks to 
competition from top to bot- 
tom. The once omnipotent Bell 
logo will denote just another 
telephone company, and - 
legislators hope - a new era of 
network innovation will begin. 

In the interview that follows, 
Ed Markey - Democrat of 
Massachusetts, chair of the 
House Subcommittee on 
Telecommunications and 
Finance, and co-author with Jack Fields (R-Texas) of the 
key piece of telecoms-reform legislation known as the 
Markey-Fields bill - gives an overview of what he is trying 
to accomplish. But success in network regulation lies in 
the details - mind-bendingly obscure details that concern 
cost allocations for pieces of equipment that few people 
without a graduate degree in engineering have even heard of. 

July promises to be the crunch month: the details will 
be hashed out, the final deals will be cut, and legislation 
will either be polished for signing or relegated to the world 
of might-have-been. For a quick guide to what Washington 
will be debating this summer, read on. 

Throughout the spring, a consensus emerged about the 
general outlines of reform. Legislation in the House was 
divided into two bills: Markey-Fields and Brooks-Dingell. 
Markey-Fields sets broad outlines for competition in net- 
works: It breaks open local telephone monopolies; it forces 
the ex-monopolists to provide competitors with access to 
their wires, switches, and the like, so that they can begin to 
compete; it allows cable-television companies to offer tele- 
phone services and lets telephone companies offer video 
programming; and it begins the long and sure-to-be-painful 
task of updating the vast regulatory structure of telecoms to 
reflect new competitive realities - to decide how regulators 
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might influence networks when there aren't monopolies to 
order around anymore. 

Brooks-Dingell, for its part, incorporates the aspects of 
reform that overturn parts of the “Modified Final Judgment,” 
the court decision that, in 1982, broke AT&T’s overall tele- 
coms monopoly to create today’s local monopolies and 
competitive markets in long-distance telephone services. 
Specifically, Brooks-Dingell - whose moniker refers to Jack 
Brooks (D-Texas) and John Dingell (D-Michigan) - allows 
the local telephone companies to compete in long-distance 
services and to manufacture telecoms equipment. It also tries 
to ensure that local telephone companies do not use their 
entrenched power to compete unfairly in markets for infor- 
mation services - like databases and electronic newspapers. 

Congress's summer job is to consolidate the momentum 
behind these bills and to reconcile them with parallel 
legislation proposed in the Senate by South Carolina's Demo- 
cratic Senator Fritz Hollings. While the Senate legislation has 
always agreed with that in the House on most key points, 
some differences have cropped up as the bill has wended its 
way through committees: in dispute are the roles to be played 
by state and federal regulators (the House bill gives the feds 
more power); the conditions to be placed on local telephone 
companies entering competitive markets; and what, if any, 
special provisions will be made for electric utilities seeking 
to use power lines to offer telephone services. 

Just about every telecom and cable company can find 
something to like in the legislation, and something to hate. 
For Markey, Vice President Al Gore, and other supporters of 
reform, the key issue is simply time. Can they corral enough 
members to reach a consensus before the elections bring 
down the curtain on debate? Or will the Communications 
Act of 1994 turn out to be yet another case of Washington's 
all-talk, no-action approach to running the country? If you 
want to join the debate, try these net.sites: ftp to cpsr.org 
(Computer Professionals for Social Responsibility), efforg 
(Electronic Frontier Foundation), or ba.com (Bell Atlantic). 
If you use Mosaic, check out wired.com in July. 


Wired: On a spectrum from "run it like the Post Office" to 
"get out of the way," where should government's role in 
telecommunications fall? 

Ed Markey: Networks are not the Post Office now and never 
have been. The question is: How can the modern telecom- 
munications world maintain the best values of the old, while 
making room for new technological developments? The 
legislation I have proposed tries to maintain the three key 
parts ofthe Communications Act of 1954: diversity, localism, 
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and universal service. At the same time we 
need to change America’s telecommunications 
policy to factor in new technology and fierce 
global competition. 

The bill seeks to preserve and enhance 
universal service by creating a joint federal- 
state board to work out appropriate formulas to 
preserve universal-service subsidies in a newly 
competitive local telephone market. This does 
not mean preserving the income flows of local 
telephone companies at their current levels. 
But it does mean ensuring telecom service that 
is affordable for consumers. We also include 
provisions for the joint board to look at updat- 
ing the base-line level of technology which 
customers should have. 

What is the government's role in setting tech- 
nological standards for universal service on 
these new networks? 

Government sets goals and directions while 
private industry delivers the services. We clear- 
ly do not want to preclude rapid technological 
development, but neither do we want propri- 
etary technologies to wall out new competitors. 
We in government have no mandate on specific 
technologies. But we should articulate goals on 
reliability, functionality, and so on. 


What is the role of government in promoting 
competition in network markets? 
Legislatively we are going to remove the obsta- 
cles that have made it impossible for real local 
competition to exist. We are going to require 
telephone companies to provide access to their 
networks. We are going to ensure that there is 
telephone number portability. 

Should regulation force the separation of 
content providers from conduit providers in 
order to prevent conflicts of interest? 

It’s not possible to do that any longer - not 
since recent court decisions. In 1991, telephone 
companies were allowed to run information 
services; in 1993, similar rights were given to 
cable. The best protection, though, is to use 
common carrier requirements to ensure that 
telephone companies cannot discriminate 
against other providers of information. Then 
it’s not such a deterrent that telephone compa- 
nies are in the information market because 
they cannot discriminate against other voices 
and so force them to sell out. The reasoning is 
to empower the consumer and the information 
provider at either end of these multiple net- 
works with the leverage to bargain for the low- 
est price, the best quality, and the best location. 


Will networks ever become as competitive as 
other industries? 

Yes. Think of publishing. In most communities 
there are a couple of newspapers that readers 
have access to that are in many ways equivalent 
to the network. A myriad of magazines and 
information services feed our society with 
information, and kiosks sell them. I think that 
is what is going to come to be the norm in elec- 
tronic markets. 

What would you hope the Communications 
Act of 1994 would have achieved in 60 years? 
Many competitors, in a market-driven envi- 
ronment, providing low-priced, high-quality 
information services to every American, with 
the government playing only a minimal role in 
assuring that the marketplace works. And I 
would like to see networks open to any kid with 
a bright idea. Any kid with a bright idea should 
have an opportunity to get on the information 
highway and sell his or her idea without having 
to sell out to a monopoly. m m m 


John Browning is a technology writer and 
consultant who lives in London. He is a 


Jrequent contributor to The Economist, and 


wrote “EuroTechnoPork” for Wired 1.2. 


Jaron Lanier. Scientist, Composer, Musician. He transformed the body 


through Virtual Reality. Now he does the same through musical instruments. 


The familiar - Piano, Saxophone and Violin 
meet the less familiar - Khaen, Gu Zchung, Suling and more. 


Hear the ensemble counterpoint of 


“Medieval American Open Sky” 


or the improvisation of “Sentiment and Strut,” 
“The Breath of the Earth,” and “Circular Saw.” 


Coming soon - 


Fourteen contrasting compositions. 
Jaron Lanier on tour. 


One creative genius. 
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"Instruments of Change" - The long awaited, 
acoustic music disc from the Virtual Reality 
pioneer, Jaron Lanier 


To order your copy ° CALL 1 -800-221- -8180 
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alt.pave.the.earth 


Perhaps it is Promethean to create something from nothing, 


a place that encourages a joking attitude and an obsession with devilbunnies, 


electric midgets, and destroying the planet. By Steve Miller 


Another in a series on some of the more colorful of Usenet’s 4,000 newsgroups. 


There is little 
love lost between 


the alt.pavers 
and the denizens 
of alt.destroy.the 
.earth, for the 
obvious reason 
that a destroyed 
earth would not 
be pavable. 


senet has long been one of the primary gathering places 

for people to fan an endless litany of flames. But sprin- 
kled among discussions of operating systems and abortion, 
politics and personal problems, are a handful of newsgroups 
whose subject matter is entirely imaginary. These discus- 
sions rely heavily upon creative humor and are, in fact, 
about nothing other than themselves. For instance, the 
denizens of the newsgroup alt.pave.the.earth devise schemes 
to coat the planet with a thick, gleaming layer of asphalt and 
then race their Road Warrior-style vehicles at three times 
the speed limit. An added bonus: you don’t have to brake, not 
even for oceans. Participants of alt.culture.electric-midget 
work on technical fixes for androids that hover and spit 
flames (or lime Jell-O). Community warriors of alt.devilbun- 
nies track the movements of vicious rabbits across whole 
continents. These nefarious bunnies are, in point of fiction, 
linked to events as distant as Caesar’s time and as recent as 
the Bobbit penectomy. 

Clearly, something odd is afoot. 


Spawn of Satan 
“Devilbunnies are the evil spawn of Satan, the very incarna- 
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tion of evil who have come to take over the world and 
destroy humanity and life on Earth as we know it,” reads the 
FAQ for alt.db. They “lurk under every unmoved piece of 
furniture, behind each unopened closet door, in the depths 
of every uncleaned basement.” They also tend to live in the 
neighborhoods of those who contribute most frequently. 
“When I first read alt.dbs there was little happening in my 
corner of the world (SE Ohio),” says one Fudd, as the bunny 
hunters call themselves (“Fuhadii” is also used). “I basically 
had to invent events here for myself, then it was discovered 
that the ‘Bunny Mother’ resides just across the Appalachian 
mountain range, so I happened to be in the right place at the 
right time. Currently, major battles between devilbunnies 
and humans... stretch across the mountain range from Ten- 
nessee to Canada." 

These newsgroups tend to be self-contained worlds, with 
little cross-fertilization. Entering them for the first time can 
be disorienting, because participants tend to be caught up in 
mid-conversation. For instance, a random post on alt.devil- 
bunnies reads like this: 


From: pmcguirk@oucsace.cs.ohiou.edu 
(Patrick Sean McGuirk) 

Subject: Book Three of Thus Spake EI Mahr 
Organization: Ohio University CS Dept., Athens 
Date: Tue, 12 Apr 1994 01:12:10 GMT 


Thus spake E Mahr unto his humble servant: YEA, awaken 
ye, | have great Commands for you this day, on the deliv- 
erance of Fuhadii to this realm. Ye, for you shall tell all 
how to raise a proper Fuhadii child. When a child is born 
to a Fuhadii certain things must be done. Most children 
are born with Original Cuteness, this is unavoidable [one 
exception will be noted in the book "Prophecies of the 
Fuhad"]. A period of a second 9 months will pass for the 
child, this time is known as the Pregnancy of All-Cute. If 
the child is not Annointed of Urine by the 9th month, the 
child is doomed to be a normal non-Fuhadii human, and 
be subject to the temptations of All-Cute. | recommend 
to all Fuhadii that they have their children Annointed on 
the 3rd month after birth. They shall be submersed in the 
urine of skunks and given My Blessing. The Urine, boiler 
of Devilbunnies, will cause the child to stink so bad that 
the Cute appearances are ignored. YEA - All Fuhadii must 


STEVE SPEER 


be Annointed of Urine! It is the Sole Soul 
Cleansing Act for the removal of Cute Sins. 


Each creative nudge to the conversation 
expands it, with threads spiraling off in unfore- 
seen directions. But over time factions have 
developed. Over in alt.pave.the.earth, for exam- 
ple, one poster wants to pave the earth, then 
abandon it and contemplate its aesthetic purity. 
Another seeks to coat the earth with gleaming 
steel. An unwitting newbie (eoates@oracle.com) 
posted his hopes that smooth asphalt would be 
used to pave the earth because such a surface is 
preferable to concrete for bicycling. 
dpease@qualcomm.com responded: 


Ed, 

Thank you for whining. 

Bicycles and pedestrians need to get used to 
this kind of treatment. You talk like you 
denizens of this newsgroup are looking for a 
“kinder gentler world, maybe with a little 
asphalt on it.” 

WRONG. 

Bicycling is an unacceptable means of loco- 
motion. It does not consume enough natural 
and irreplaceable resources, nor does it strike a 
blow to the environment with noxious fumes 
and emissions. Plus there simply is not enough 
speed on a bicycle to be considered a serious 
ass-kicking vehicle. After all, on a planet with a 
minimum speed limit of 100 MPH does it 
sound like there is any room for bicyclists? Of 
course not. Those that insist on sticking to 
their two-wheeled, self powered vehicles оп а 
paved earth will do so at their own risk. When 
the law catches them they will face a dreary 
existence in the hydro pits, contemplating 
their error. 


Far from threatening the dialogue, however, 
such disagreements seem to fertilize even more 
fantastic posts, as contributors seek to demon- 
strate the superiority of their own vision. 


AnthroCarts! 


AnthroCarts will knock your socks off! Imagine how 
great it'll be when you find the perfect furniture for 
your equipment — just the right size, tough as nails 

construction and dozens of accessories. 
And you'll find our service so real and responsive, 
you'll get a kick out of ordering direct! 


Call for a free catalog! 


Adjustable for all sizes. 


Lifetime Warranty. lots of choices. 


800-325-3841 


3221 NW Yeon St. 
Portland, OR 97210 


ANTHRO Fox: (800)325-0045 


GSA contract no. GS-OOF-5040A. Available for ОЕМ applications. Prices from $159.00 


Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 
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Devilbunnies are the evil spawn of Satan, 


the very incarnation of evil who have come to take over the world 


and destroy humanity and life on Earth as we know it. 


But if diversity and disagreement can bring a 
community together, they can have the opposite 
effect across communities. There is little love 
lost between the alt.pavers and the denizens of 
alt.destroy.the.earth, for the obvious reason that 
a destroyed earth would not be pavable. 
Destroy.the.earth originated, in turn, as a par- 
tial reaction to alt.save.the.earth, a “serious” 
group concerned with ecology, which destroy- 
ers regard as populated by hopelessly softheart- 
ed and fun-killing idiots. As one destroyer 
recently wrote in response to a serious inquiry 
challenging his group’s mission, “We like to see 
things explode.” 

But of late, a note of frustration has entered 
discussions on alt.destroy.the.earth, as its par- 
ticipants have realized just what a mammoth 
task the destruction will be. In the words of one 
recent poster: 

“Considering how difficult we have found it 


to destroy the environment, much less the earth 
itself, shows just how stupid the Green move- 
ment is. Here we are TRYING to figure out ways 
to destroy the environment, and it JUST AIN'T 
THAT EASY. My personal opinion is that we 
need to strongly encourage learning and the 
development of new technology, while keeping 
in mind that our ultimate goal is to destroy the 
universe" 

The strategies for destroying the earth have 
much in common with the rhetoric of those 
who would save it: both stress education, tech- 
nology, and new thinking. Only the goal has 
been transformed. 

It's impossible to ignore the fact that in most 
of these imaginary worlds, the goals are violent 
and anarchic. Even alt.culture.electric-midget 
has recently featured chainsaw-wielding 
homunculi, run rampant from their masters' 
control and threatening humans with electric 


eels and lime Jell-O. (Several apprehended 
midgets were executed by monster trucks. 
There is still justice on the frontier.) 

If all this mayhem seems like the inevitable 
result of pimple-faced no-lifers hacking far into 
the night in a testosterone- and nacho-induced 
haze, it is refreshing to find more tranquil, if not 
less bizarre, places like the Usenet Oracle. The 
Usenet Oracle began as a place for the humor- 
ous exchange of questions and answers. Anyone 
can submit a question to the Oracle. Questions 
are distributed to people who have volunteered 
to answer them. Over time the responses 
evolved into answers from an imaginary, 
omnipotent being called the Oracle, who devel- 
oped increasingly bizarre personality traits. 
Gerbilling reportedly was its obsession until 
recently. (That's the - probably imaginary - 
sexual practice of rectally inserting live gerbils.) 

At one time the Oracle was a pansexual being 


If you want to see a full 81/2"x11" 
spending a lot of money, only 
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Bicycling is an unacceptable means of locomotion. 


It does not consume enough natural and irreplaceable resources, 


nor does it strike a blow to the environment with noxious fumes. 


who delighted in gerbilling with its consort, 
Lisa. It objected to frivolous questions and fre- 
quently “zotted” supplicants, as questioners are 
called, leaving nothing but a pile of ashes. 
Recently Lisa and gerbilling seem to have faded 
from the scene, but a distinct humor remains. 

A typical Oracle riposte: 

“The Usenet Oracle has pondered your ques- 
tion deeply. Your question was: Why, O great 
Oracle, do sentence fragments bother me so 
much? In response, thus spake the Oracle: 
Because.” 

The Oracle is a good example of a self-polic- 
ing community. Question-and-answer pairs 
deemed funny enough for public consumption 
are digested once or twice a week and distrib- 
uted on rec.humor.oracle. Each Oracular priest 
(disclosure: I used to be one) is responsible for 
sorting through mountains of question-and- 
answer pairs and then for submitting the few 


he or she likes for possible inclusion in the 
digests. Unsuspecting newbie questions thus 
cannot be posted in the main newsgroup. A 
supplementary group, rec.humor.oracle.d, 
exists for discussions of Oracularities. Newbies 
who post here are pointed to the FAQ, as well 
as the mountains of archived Oracularities at 
cs.indiana.edu. 

The Oracle, alt.devilbunnies, and 
alt.culture.electric-midget discussions repre- 
sent a different way of forming communities 
within the blizzard of conversations on the 
Internet. Perhaps there is something 
Promethean in making something from noth- 
ing. By posting to them, people participate in 
founding worlds that belong to no individual 
creator yet are undeniably creations. Through 
sheer rhetorical force, individuals can stake a 
claim in a community of their own. 

For example, when news of the government's 


April green card lottery inadvertently made it to 
alt.culture.electric-midget, the message received 
an enthusiastic response from one of the regular 
posters. The poster, Fluffo, asked if perhaps 
electronic midgets could get green cards, and 
therefore a real identity in the world outside the 
Net. The response (electric midgets have limited 
language and spelling capabilities): 


FLUFFO: 

YWEW DONUT HAFFTEW WURRI. YIEW ARR 
NAWT A 'PURSHUNN' — YEIEW ARR A THINJ. 
WIEYY CANK'T HAFF IDEES, SO WE DONUT NID 
THEYIM. 

DADDYO 

(MUITS WIYULL ROOL DTHIEYY 
WURLDDDDDDDDDDDDD) m m m 


Steve Miller (stef@pipeline.com) is a writer 
from Brooklyn. 


page without scrolling, shrinking, or 
the Portrait/15 Pivot makes sense. 


Lets face it. A monitor is only as good as 


Portrait or landscape, you'll appreciate 


its ability to show you a readable page of text. 

And since youre reading this ad, you've 
probably run out of patience with the standard 
landscape monitor youre currently using — the 
one that forces you to constantly scroll up and 
down. Or shrink everything to tiny unreadable 
page previews. 

You could upgrade to a 16" or 17" land- 
scape monitor. But even a 17 incher only shows 
you about 65% of a full page. So youd still end 
up scrolling, Or shrinking. 

A fancy 20" model would be more than 
enough to do the job. Unfortunately, it would 
also break the bank. 

Which leaves the Portrait/15 Pivot, the only 
affordable, full-color portrait monitor that lets 


Only the Portrait/15 Pwot gives you the best of both 
worlds—portrait and landscape— 
in one affordable monitor. 


you see a whole page of perfectly readable text. 
On a Macintosh; a Power Mac, or in Windows™ 

If the Portrait/15 Pivot looks like a great 
value, you havent seen the half of it 

Thats because buying a Portrait/15 Pivot 
is like getting two multi-frequency monitors for 
the price of one. 

All you to do is reach up, grab the corner, 
rotate, and your portrait monitor instantly 
becomes a landscape monitor— no switches to 
set, no cables to change. 


The Portrait/15 Pivot is compatible with Macintosh on-board video and popular Windows graphics cards. 


Macintosh resolutions up to 832 x 624 (up to 
1024 x 768 in Windows), flicker-free refresh 
rates of 76 Hz and the sharp, clear images that 
only 28 mm dot pitch can give you. 

Just what youd expect from a monitor 
that combines the best of Radius" and Portrait 
Display Labs™ technology. 

For an impressive list of features and 
specs, including our 30-day money-back guar- 
antee, call 1-800-858-7744 Ext. 74. 

Its the only sensible thing to do. 
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So, people, 
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we have a fight on our hands. 


In remarks made at 
the fourth annual 
conference on Com- 
puters, Freedom, and 
Privacy on March 26, 
Bruce Sterling decon- °ffmychest 
structs the NSA's 
position on Clipper. 
His later additions 
are highlighted. 


ince I’m the last guy to officially 
speak at CFP '94, | want to seize the 
chance to grandstand and do a kind 
of pontifical summation of the 
event. And get some irrepressible feelings 


What am | going to remember from CFP 
'94? I'm going to remember the chief coun- 
sel of the NSA and his impassioned insis- 
tence that key escrow cryptography repre- 
sents normality and the status quo and that 
unlicensed hard cryptography is a rash and 
radical leap into unplumbed depths of law- 
lessness. He made a literary reference to Brave New World. What 
he said in so many words was, "We're not the Brave New World, 
Clipper's opponents are the Brave New World." 

And | believe he meant that. As a professional science fiction 
writer | remember being immediately struck by the deep con- 
viction that there was plenty of Brave New World to go around. 

I've been to all four CFPs, and in my opinion this is the darkest 
one by far. | hear ancestral voices prophesying war. All previous 
CFPs had a weird kind of camaraderie about them. People from 
the most disparate groups found something useful to tell each 
other. But now that America's premiere spookocracy has arrived 
on stage and spoken ир, | think the CFP community has finally 
found a group of outsiders that it cannot metabolize. The trench- 
works are going up and l see nothing but confrontation ahead. 

Senator Patrick Leahy (D-Vermont) at least had the elemen- 
tary good sense to backpedal and temporize, as any politician 
would upon seeing the white-hot volcano of technological 
advance in the direct path of a Cold War glacier that has crushed 
everything in its way. 

But that unlucky flak-catcher the White House sent down 
here - that guy was mousetrapped, basically. That was a deba- 
cle! The White House sent a representative to CFP who, in a fatal 
error of judgment, asked the audience whom they feared would 
abuse cryptography more: the American government or crimi- 
nals? About three quarters of the audience voted against the 
government. He was later quoted as saying that he had 
demanded an extra year of retirement for every minute he 
stayed in the ring at CFP getting pummeled on Clipper. Who 
was briefing that guy? Are they utterly unaware? How on earth 
could they miss the fact that the Clipper Chip and Digital 
Telephony are violently detested by every element in this com- 
munity — with the possible exception of one brave computer 
science professor? Dorothy Denning of Georgetown University 
is a noted Clipper proponent - noted not so much for her pre- 
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eminence in debate as for her being one of the rare figures 
associated with this initiative who is actually willing to address 
the issue publicly at all. Don't they get it that everybody from 
Rush Limbaugh to Timothy Leary despises this initiative? Don't 
they read newspapers? The Wall Street Journal, The New York 
Times? | won't even ask if they read their e-mail. 

That was bad politics. But that was nothing compared to the 
presentation by the gentleman from the National Security 
Agency. If | can do it without losing my temper, | want to talk to 
you a little bit about how radically unsatisfactory that was. (For a 
recap of the NSA position, see Stewart Baker's "Don't Worry, Be 
Happy,” Wired 2.06, page 100 -Eds.). 

l've been waiting a long time for somebody from Fort Meade 
— the legendary Maryland home of the NSA - to come to the aid 
of Dorothy Denning in her heroic and heartbreaking solo strug- 
gle against the 12 million other people with e-mail addresses. 
And | listened very carefully and | took notes and - | swear to 
God - | even applauded at the end. 

He had seven points: four were disingenuous, two were half- 
truths, and the other was the actual core of the problem. 

Let me blow away some of the smoke and mirrors first, more 
for my own satisfaction than for the purpose of enlightening 
you people any. With your indulgence. 

First, the kidporn thing. | am sick and tired of hearing this spe- 
cious blackwash. Are American citizens really so neurotically 
uptight about deviant sexual behavior that we will allow our 
entire information infrastructure to be dictated by the existence 
of pedophiles? Are pedophiles that precious and important to 
us? Do the NSA and the FBI really believe that they can hide the 
structure of a telephone switch under a layer of camouflage 
called "child pornography"? Are we supposed to flinch so vio- 
lently at the specter of child abuse that we somehow miss the 
fact that they're installing a Sony Walkman jack in our phones? 

Look, there were pedophiles before the National Information 
Infrastructure and there will be pedophiles long after NII is just 
another dead acronym. Pedophiles don't jump out of BBSes like 
jack-in-the-boxes. You want to impress me with your deep con- 
cern for children? This is Chicago! Go down to the projects and 
rescue some children from being terrorized and recruited by 
crack gangs who wouldn't know a modem if it bit them on the 
ass! Stop pornkidding us around! Just knock it off with that crap, 
you're embarrassing yourselves. 

But back to the speech by Mr. Baker of the NSA. Was it just me, 
ladies and gentlemen, or did anyone else catch that tone of truly 
intolerable arrogance? Did the guy have to make the remark 
about our having missed Woodstock because we were busy with 
our trigonometry? Do spook mathematicians — permanently 
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cooped up inside Fort Meade - consider that a funny remark? I'd 
like to make an even more amusing observation - that l've seen 
scarier secret police agencies than his completely destroyed by 
one Czech hippie playwright with a manual typewriter. 

Are people within the NSA unaware that the current President 
of the US once had a big bushel-basketful of hair? If they are, 
perhaps I can sell them my lapel button featuring a spectacularly 
hirsute Bill Clinton circa 1969 with the legend "My President." 
What does he expect from the computer community? Normal- 
ity? Sorry, pal - we're fresh out! Who is it, exactly, that the NSA 
considers a level-headed, sober sort, someone to sit down with 
and talk to seriously? Jobs? Wozniak? Gates? Sculley? Perot? 1 
hope to God it's not Perot. Bob Allen? OK, maybe Bob Allen, that 
brownshoe guy from AT&T. Bob Allen seems to think that Clipper 
is a swell idea, at least he's somehow willing to merchandise it. 
Even though AT&T has, mysteriously, signed off on the Electronic 
Frontier Foundation's industrywide petition against Clipper. But 
Christ, Bob Allen just gave eight zillion dollars to a guy whose 
idea of a good time is Microsoft Windows for Spaceships also 
known as Teledesic, funded by Bill Gates and Craig McCaw. 

When is the NSA going to realize that Kapor and his people 
(Electronic Frontier Foundation) and Rotenberg and his people 
(Computer Professionals for Social Responsibility) and the rest of 
the people here are as good as they get in this milieu? CFP 
includes people from just about every interest group in the 
world that knows and cares what a modem is. Yes, they are 
weird, and yes, they have weird friends (I'm one of them), but 
there isn't any normality left in this society, and when it comes to 
computers, when the going got weird the weird turned pro! The 
status quo is over! Wake up to it! Get used to it! 

Where in hell does a crowd of spooks from Fort Meade get off 
playing "responsible adults" in this situation? This is a laugh and 
a half! Bobby Ray Inman, the legendary NSA leader, made a stab 
at computer entrepreneurism and rapidly sank with all hands. 
Then he got out of the shadows of espionage and into the 
bright lights of actual public service and immediately started 
gabbling like a daylight-stricken vampire. Is this the kind of 
responsive public official we're expected to trust blindly with 
the insides of our phones and computers? Who made him God? 
Harry Truman, apparently. By executive order. In the frenzy of 
McCarthyism that created the NSA. 

You know, it’s a difficult confession for a practiced cynic like 
me to make, but | actually trust EFF people. | do; | trust them. 
There, I've said it. But | wouldn't trust Bobby Ray Inman to go 
down to the corner store for a pack of cigarettes. 

You know, | like FBI people. | even kind of trust them, sort of, 
kind of, a little bit. I'm sorry that they didn't catch Kevin Mitnick 
here. Rumors flew at CFP that Mitnick, a legendary computer 
intruder and phone phreak, was in attendance. A young atten- 
dee who reportedly resembled Mitnick was detained in hand- 
cuffs and fingerprinted at Chicago FBI headquarters. I'm even 
sorry that they didn't apprehend Robert Steele, who is about 100 
times as smart as Mitnick and 10,000 times as dangerous. 

Intelligence expert and underground hacker devotee Robert 
Steele was mistaken by ЕВ! agents for sometime Mitnick accom- 
plice, "Agent Steal." Steele was rousted from his CFP hotel bed 
by three ЕВ! agents unsuccessfully pretending to be room ser- 
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vice. When the agents saw that, unlike the actual "Agent Steal," 
Robert Steele does not possess an artificial leg, Steele was left in 
peace. Yet a third СЕР attendee was accused by ЕВ! agents, 
reportedly, of some nebulous involvement with the World Trade 
Center bombing. One would think that any connection, howev- 
er tenuous, between Islamic zealot truck bombers and 
American hackers would be a cause for grave national alarm, 
but there has not been another peep from the ЕВ! about this 
subject. СЕР '94 was quite a busy event for the FBI. 

But ЕВ! people, | think your idea of Digital Telephony is a 
scarcely mitigated disaster, and I'll tell you why: because you're 
going to be filling out your paperwork in quintuplicate to get a 
tap, just like you always do, because you don't have your own 
pet court like the NSA does. And for you, it probably is going to 
seem pretty much like the status quo. But in the meantime, you 
will have armed the enemies of the United States around the 
world with a terrible weapon. Not your court-ordered, civilized 
Digital Telephony - their raw and tyrannical Digital Telephony. 

You're gonna be using it to round up wise guys in street 
gangs, and people like Saddam Hussein are gonna be using it to 
round up democratic activists and national minorities. You're 
going to strengthen the hand of despotism around the world, 
and then you're going to have to deal with the hordes of state- 
supported truck bombers these rogue governments are send- 
ing our way after annihilating their own internal opposition by 
using your tools. You want us to put an ax in your hand and 
you're promising to hit us with only the flat side of it. But the 
Chinese don't see it that way; they're already licensing fax 
machines and they're gonna need a lot of new hardware to gear 
up for Tiananmen Il. 

ve talked a long time, but | want to finish by saying some- 
thing about the NSA guy's one real and actual argument: the 
terrors of the Brave New World of free individual encryption. 
When he called encryption enthusiasts "romantic" he was dead- 
on, and when he said the results of spreading encryption were 
unpredictable and dangerous he was also dead-on - because, 
people, encryption is not our friend. Encryption is a mathemati- 
cal technique, and it has about as much concern for our human 
well-being as does the fact that 17 times 17 equals 289. It does, 
but that doesn't make us sleep any safer in our beds. 

Encrypted networks worry the hell out of me, and they have 
since the mid-1980s. The effects are scary and unpredictable 
and could be very destabilizing. But even the Four Horsemen of 
Kidporn, Dope Dealers, Mafia, and Terrorists don't worry me as 
much as totalitarian governments. It's been a long century, and 
we've had enough of them. 

Our battle this century against totalitarianism has left terrible 
scars all over our body politic, and the threat these people pose 
to us is entirely and utterly predictable. You can say that the 
devil we know is better than the devil we don't, but the devils 
we knew were ready to commit genocide, litter the earth with 
dead, and blow up the world. How much worse can that get? 
Let's not build chips and wiring for our police and spies when 
only their police and spies can reap the full benefit of them. 

I don't expect my arguments to persuade anyone in the NSA. 
If you're NSA and | do somehow convince you, by some fluke, 
then l urge you to look at your conscience - | know you have one 
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LANGUAGE VISION 


We don't have to tell you about the importance of electronic communication, or the need to transmit and receive ideas effectively. You should 
he able to get any idea anywhere on Earth, simply and easily. But ideas can take many forms..it often takes more than just text to 
communicate. picture may be worth 1,000 words, but only if someone can see it. 
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electronic mail system specifically designed to communicate your ideas as you iutend them. You can send text, images, spreadsheets, 
and even video — from almost any platform to any other. 


: ‘te et exchange of ideas, no matter what the Content im any format, among everyone, everywhere. 


it wr 
Ap, a 
2 
NES 
a 


IDÉES 


F O R TE S 


and take the word to your superiors, and if they don't agree 
with you - resign. Leave the agency. If I'm right about what's 
coming down the line, you'll be glad you didn't wait. 

But even though | have a good line of gab, | don’t expect to 
argue people out of their livelihood. That's notoriously difficult. 

So CFP people, you have a fight on your hands. I'm sorry that 
a community this young should have to face a fight this savage, 
for such terribly high stakes, so soon. But what the heck; you're 
always bragging about how clever you are; here's your chance 


to prove to your fellow citizens that you're more than a crowd of 
Net-nattering Mensa dilettantes. In cyberspace one year is like 
seven dog years, and on the Internet nobody can tell you're a 
dog, so | figure that makes you CFP people 28 years old. And 
people, for the sake of our society and our children you had 
better learn to act your age. 


Bruce Sterling (bruceG well. sf ca. us) is a Wired contributor and author of 
four science fiction novels and the nonfiction The Hacker Crackdown. 


Telnet to the Future? 


Are there no limits 
to the miracles of 
information transfer? 


Does anything lie 
beyond the precincts 


of angels? 
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lectricity has made angels of us all," 
Edmund Carpenter, a colleague of 
Marshall McLuhan, wrote more than 
20 years ago. He was referring not to 
our goodness but to the metaphysical wonder of our represen- 
tations being everywhere at once via electronic information – a 
state of being heretofore attainable only by the heavenly host. 

Of course, only a few mortals actually had such power twenty 
years ago, when the global village of television brought Oscar 
winners and Olympic stars into millions of homes at the same 
time. Most of us could have the pleasure only of sitting back 
and watching such angels - we were voyeurs in that old global 
network. Now call-in shows and personal computers have made 
us players in this arena too. Our words can be in almost as many 
places as a president's, if we get through to Larry King, or, far 
more likely, if we get them onto a hot list on the Internet. 

Are there no limits to the miracles of information transfer? 
What, if anything, lies beyond the precincts of angels? 

Einsteinian theory frowns upon faster-than-light movement 
of information; but time travel, ironically not prohibited by 
relativity theory, may be a more permanent holdout. The rea- 
sons have nothing to do with the clout of a scientific theory — 
they have rather to do with our profoundest level of sanity and 
existence in the world. 

Consider a device that allowed us to send a message back to 
1963 to warn JFK of his assassination. If the message had arrived 
and was acted upon, it would lead to a world in which the very 
motive for sending the message in the first place would no 
longer exist. But if the motive didn't exist, the message wouldn't 
be sent, and JFK would be assassinated. Which would again 
provide a motive for sending the message, which would in turn 
prevent the assassination and remove the motive, and.... Well, 
paradoxes like this are what make time travel to the past such 
good science fiction (such as Gregory Benford's award-winning 
Timescape). Only a cascade of alternate universes in which we 
had no knowledge of previous realms as we moved into new 
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ones could save our sanity in such a case - a situation that 
would make the ancient mystic's credo "the world is my dream" 
seem like child's play in comparison. 

Receipt of information from the future would be even more 
maddening. If some kind soul were to tell us exactly what we 
will say at 9 p.m. tomorrow, it would mean that we have no 
choice but to say exactly that at 9 p.m. tomorrow. But | believe 
to the very core of my being - and my guess is most of us feel 
the same - that | can say whatever | damn well please at 9 
tomorrow, or maybe not open my mouth at all. A world in 
which such free will didn't exist - the only world possible with 
devices that recorded our future conversations and transmitted 
them to us - would be at such radical variance with existence as 
we know it as to be unlivable. 

Here, then, we may at last come upon at least one ultimate 
limit to information transfer — a barrier even Carpenter's angels 
can't be expected to breach, because to overcome it would tear 
apart every sinew in our society, including the theological. We 
can't transmit to the past, because it no longer exists except as 
memories and records in the present; the past as an interactive 
partner died the instant after its existence. And we can't trans- 
mit to the future because it never existed at all. 

Ftp to the stars, an instant Archie linkup to Alpha Centauri? 
Why not? Einstein could be wrong - his speed-of-light proscrip- 
tion is thus far vaporware. 

Telnet to your own computer two years ago, gopher to your 
granddaughter's setup 50 years from now? No way - it would 
require that nearly all human beings who ever lived were wrong 
in their deepest sense of free will, drastically deluded in their 
profoundest take on reality. 

The only thing inevitable about the future is that the path to 
it is one-way, with no turning back. 


Paul Levinson, PhD, (plevinson@unison.cincinnati.oh.us) is on the 
senior faculty of the graduate media studies program at the New 
School for Social Research. 
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He is the intellectual rocker, а pop 
music star with a brain: David Byrne. 
Educated at the Rhode Island School 
of Design as an artist, Byrne has 
spent several decades fusing creative 
impulses in multiple mediums. 

Although most famous as the 
leader of the Talking Heads, a trend- 
setting band in the '70s and '80s 
known for its "smarts," he also 
helped bring African and Latin sensi- 
bilities into the mainstream on his 
label Luaka Bop. Byrne has also made 
waves in video, photography, and 
filmmaking. 

His new solo al- 
bum captures the 


Wired: How do you think the role of artists will change in a digital 
world? 
Byrne: Digital images and photos have done for graphic design kind of 
what samplers and sequencers and the same kind of technology have done 
for music. In a way, it's taken it out of the hands of the professionals so that 
anybody can play with it, at least in graphic design, which is great. In these 
images, of course, we are seeing a lot of stuff, like in news images, that get 
manipulated in ways that are harder 
to detect than they used to be in mon- 


multifaceted man. Its Ig x 5 Ў tages and collages. That used to go оп 
David By rne talks. all the time, but now with higher 


title is simply David 
Byrne. Its release this 


lechnology its even harder to detect 


summer is accompa- David Byrne photos. when something has been subtly 


nied by personally 
created music videos 


altered. So once again we have to be 
reminded not to trust photos, that 


and a European and A Wired exclusive. they’re their own thing. They’re nota 


North American road 
show making the 
rounds at venues 
small and large, in- 


"All images that appear in the 


mirror of reality. 
Are you suspicious of this manipu- 
latable quality of photography? In 
a political way? 


doors and out. press are manipulated in one Way, All images that appear in the press 


Byrne's songs and 
images are all gener- 
ated by a man who 
trusts intuitive think- 


shape, or form.... If you think 


are manipulated in one way, shape, 
or form, whether they're by choice - 
by that image being chosen over 
another - or by cropping, or by digital 


ing - no matter how what you're seeing IS the truth, manipulation. You’re being manipu- 


complex, contradic- 
tory, or elusive. His 
words and works 
embrace technology 


then you’re in for big trouble.” 


lated a thousand different ways, and 
as long as you are somewhat aware of 
the fact, then there’s not so much to 
be afraid of. But if you think that what 


and terrorism, heav- By Jeffrey Goldsmith you're seeing is the truth, then you're 


en and highways, 
and - more tentative- 
ly - digital life. 

In an exclusive interview with 
Wired, Jeffrey Goldsmith joins Byrne 
in his downtown New York office, 
lined with photographs taken by the 
man himself. A Scottish-born New 
Yorker, Byrne is reserved but not shy. 
He pauses frequently, thinking in 
silence before he answers, carefully, a 
few chosen words at a time. 
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in for big trouble. 

What sort of truth can artifice help 
your art reach that a lack of artifice can't? 
Sometimes when things are heightened so that they become somewhat 
artificial, they become psychological archetypes in a way. They become 
metaphors. They become more than just what you see in front of you. They 
stand for something else, and so you are actually dealing with other issues, 
either issues within yourself or how you relate to the world: traumas or 
things you're going through, how you feel about people, how you feel about 
things you love or things you hate or whatever. I think it helps you to deal 
with that. 
Is there an example of that which you are working on now, in the 
videos? In the music? 
Videos - none of them are real. They're all a little fantasy. None of them 
are a portrayal of what you're hearing on the record. I guess [Jean-Luc] 
Godard tried to do that in that Rolling Stones movie [Sympathy for the 


Jeffrey Goldsmith (wordz@phantom.com) writes fiction and fact, and 
conducts interviews. 
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David Byrne photographed by Neil Selkirk, May 1994, New York 
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“Sometimes when things are 


heightened so that they become 


somewhat artificial, they become 


psychological archetypes in a way. 


Devil] where they keep doing the song over 
and over and over again until it evolved into 
what the finished thing is. But now it'd be 
even harder to do because often you record 
one part and then later on somebody comes 
into the studio and changes another part. 
The other musicians aren’t there. 

The artifice being that the song you hear 
isn’t what's recorded, because it’s record- 
ed in bits and pieces? 

And what you see in a video is not a reflec- 
tion of what’s in the music either. It’s always 
somebody pretending to sing, and what you 
are hearing is a prerecorded voice. But 
what's surprising - not all the time, but in 
many, many cases - is that you'd rather be fooled, you'd rather see and 
hear the phony version than hear the real thing. The phony one is more 
moving and strikes a deeper resonance than the real thing. 

Why do you think that is? 

Because that's what art is. 

Because reading a novel isn't reading life? 

It's not a diary, and it's not a tape recording of everything that happened. 
Andy Warhol did a book where he gave a guy a tape recorder, and the guy 
just carried it around all of the time and recorded a week's worth of any- 
thing within earshot. It's a pretty damn tough book to read. 

If you made a video game, what do you think it would be like? 

I would attempt to make it more human - it would cheat and it would lie 
and it would make mistakes. 

I'd love to play a computer that cheated! 

It doesn't even have to cheat a lot. It could make mistakes and behave 
erratically. Imaginary adversaries that you play in a computer game 
shouldn't always make the right choice. They should sometimes fail; that 
would really confuse you. 

If you had a black box, a piece of progress that could do anything at 
all, what would you want your black box to do? 

Something that could clear your mind out instantly when you get kind of 
backed up or overwhelmed, kind of reset the counter to zero again. 

Is there an outdated technology that you could see making a come- 
back? 

I wonder a lot about Marshall McLuhan’s statement that, as various 
media become outdated, they all of a sudden become an art form. As 
things used for mass communication become obsolete, people attach 
added importance to them, although they get used less. And you see that 
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They stand for something else, 
so you are actually dealing with 
other issues, either within yourself 
or how you relate to the world: 
how you feel about things you love 


or things you hate or whatever." 


happening. You see people buying books partly 
because they like them as objects; you see people 
buying old records, LPs. 

Do you think LPs will become incredibly valu- 
able one day? 

I think some are already, because some of the 
music on them is very unlikely to be reissued on 
CD. Film is the same, in a way. Movie making, for 
the most part, is a totally outdated technology. It's 
all gears and sprockets and chemical baths and 
odd mechanical reproduction. There are various 
people who have grafted high technology onto it, 
digital dinosaurs or whatever, but the basic thing 
is real ancient tech. People go on and on and on 
about movies now as if they're an art - because 
people go to the movies less. 

You've been quoted as saying that stories and 
singing are tricks to get people to pay atten- 
tion. What are we tricking people into paying 
attention to? 

I think often you don't know yourself, that what 
you're actually communicating is fairly intuitive, and the narrative is just 
a way of holding a person's interest while you slip in what it is you're 
really saying. Sometimes you don't even know yourself what that is. 

Do you know what you're saying? 

Not always. I don't always know what the song's about. Sometimes I 
know what it's about on the surface, but sometimes it's not until years 
later that I realize it's actually about something else, that the reason I 
wrote it was something else, and that what it's actually saying to other 
people as well is not what it's saying on the surface. That's true with a 
lot of stuff. 

MTV didn't exist when you started out. Has it affected your approach 
to music? 

Гуе seen MTV go through a number of changes. It has gone from being 
very embracing to very ghettoized to being very embracing again. They 
fluctuate back and forth depending on what they think is going to do well 
for them. MTV has changed the way people see things, receive images. 
People want a glut of images, but not all the time. I think, given the right 
footage, people can also get absorbed in something that's not edited to 
death. 

What's interesting about making videos? 

Rather than making a little movie, I think of it as being like an extension 
of the experimental film in the '50s and '60s and the early '70s, but 
thrown in front of a lot of people. I think it has almost nothing to do with 
filmmaking, you know, making narrative pictures. The aesthetic comes 
out of the world of advertising and experimental film. 

Do you think you'll ever make a linear, three-part narrative film that 
sticks to conventions? 

Га love to do a movie that tells a story, but I don't think I could do a kind 
of Hollywood-style thing. Pm too much of a control freak. I don't like to 
call myself that, but the truth of it is that I’m used to having a certain 
amount of control over what I do. 

You've heard the phrase "Information wants to be free." What do you 
make of that? 
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I talked a little bit with some friends last night about books on disk. Press 
the button and you’ve got a copy for yourself. The same is true with music 
in that sense. A fellow I was talking with recently went to Ethiopia and 
brought back music they have for sale there, most of it on cassette. The 
record store is like a stall. They have their own copy machine, a double 
deck, a triple deck, or whatever. And they’re given a copy of the master, a 
bunch of blanks, and covers. And basically, what they pay for is the cover, 
the packaging, because people won't buy it if it doesn't have the real cov- 
er. Color printing, with technology the way it is, is a little more difficult to 
do there than to just dub the cassettes. The cover is the thing that ensures 
that the person who originates the tape actually sees some money from it, 
not the music, not the information itself. In a sense, that process is very 
similar to getting music or films over fiber-optic lines, directly in a record 
store. The royalties would be part of your cost, but that gets back to the 
information being free. 

"Information wants to be free" might also mean information wants 
to be liberated. 

It wants it both ways, really. 
Some things demand to be dis- 
seminated. With other things, the 
most important aspect, almost 
attached to the information itself, 
is the notion that it remain privi- 
leged and secret. Once you take 
that off of it, the information 
itself is much less valued. It’s the 
notion of it being special and 
secret and not for everyone that 
makes it exciting or interesting. 
Once it's freely disseminated, il 
loses that. 

1 downloaded all of your lyrics 
from the Internet to prepare 
for this interview. [Editor's 
note: ftp to ftp.uwp.edu and 
look in /pub/music/artists/talk- 
ing.heads.] 

I heard they're out there. 

It doesn't bother you that your 
lyrics have been sort of pirated? 
It doesn't bother me. Free or not 
free, sometimes I think that as information becomes more available to 
anyone who wants it, it’s the intangible things that become more valu- 
able. For instance, in music, a live performance would become а trea- 
sured thing because the other stuff you could have for nothing whenever 
you want it. So, when you really don't know what you're going to get, that 
becomes more valuable. 

Do you fear the possibility of genetically engineered human beings? 
Not any more than I fear a lot of things. I feel like those kinds of things 
are inevitable. We can't turn back the clock, we can't erase our knowl- 
edge of how to build an atomic bomb. We can't get rid of it. The thing is, 
what happens with that [knowledge]? Obviously, money will control it. 
Just as money and other factors control what happens to the bomb, with 
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nuclear waste; the same kind of things will happen with genetic engi- 
neering – and not always to the benefit of humanity. 

So technology is not in itself for better or for worse? 

The choice of where to invest the knowledge that’s here, that’s what can 
be for better or for worse. The myth of progress - the technological, 
industrial myth that our society was founded on - says that every new 
invention and every new thing that is brought forth is better than what 
was here before and should be put to use immediately. So it’s neither 
good nor bad, but for a long time there has been the recurrent myth that 
itis always good, that it is never bad. What I’m calling progress is what | 
was taught in grade school, that progress means a bigger refrigerator. 
And robots to clean our houses. 

All that stuff. That’s progress. It’s all 
going to make things easier. 

But that stuff doesn’t make life 
easier, does it? 

It’s just more stuff. 

Well, would you buy a musical 
instrument that you could play 
directly from your head? 
Absolutely. 

What kind of music would your 
head play? 

It would put together little bits of 
everything І know so that a piece of 
music would, from one second to the 
next, contain sounds from just about 
anything I’ve ever heard, and then 
disappear again on the next note. It 
would be the ultimate sampler. 

Isn't that how you create songs 
anyway? 

In a way, in a way, but you intentional- 
ly limit your palette. 

Why? 

Probably out of practicality, because if 
every other note was to be a different sound, a different thing, just the 
way you wanted it to sound, you'd spend years just writing one little short 
piece of music. 

If | offered to digitally record your voice in every possible mode of 
expression and use it as a synthetic singer of songs, thereby immor- 
talizing your voice, would you accept? 

It sounds like fun. I would say that it wouldn't be me singing anymore. Га 
be an instrument being played by someone else. Myself singing is only 
partly about the timbre of my voice and what it sounds like, but it's also 
about the choices I make. 

One of your songs mentions "a terrible signal, too weak to even rec- 
ognize." And in another there's, "I'm living in the future, I feel won- 
derful." Is the future wonderful or are you getting terrible signals? 
[Laughs.] It's a mix, i's a mix. We're allowed to live with both of those 
impulses and try to somehow get a balance between the naive notion that 
everything is going to be great in the future and pessimism. We try to 
walk between the two. m m m 
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Wired: How do you think the advertising of technology is 
changing? How should it change? 

Chiat: | don't know how it's changing. But | think technology 
advertising will have to stop addressing how products are 
made and concentrate more on what a product will do for the 
consumer. Technology is the fashion of the '90s. It affects 
everyone, and everyone is interested in it — either from fear of 
being left behind or because they have a real need to use 
technology. Right now most of the communication going on 


In 1968 Jay Chiat opened a 
one-man ad shop that started 
to gather steam immediate- 
ly. Today Chiat/Day is one of 
the world’s top agencies, 
billing US$896 million in 
1993. It was Chiat who creat- 
ed Apple's “1984” Superbowl 
spot, and it was Chiat who 
popularized that Energizer 
bunny for Eveready. In March 
of 1993, while on the slopes 
in Telluride, Colorado, Chiat 
had an epiphany: Too many 
people in advertising are pre- 
occupied with internal poli- 
tics and absorbed with corner 
offices. On January 1, 1994, 
starting with the West Coast 
office, he banished all the 
trappings of traditional busi- 
ness from his company: no 
more titles, no more offices. 
In effect, Chiat is pushing his 
people to spend more time 
with their clients. Chiat runs 
his agency from Venice, Cali- 
fornia, but in a recent visit 

to his offices in New York, he 
explained the rationale 
behind his new organization. 


about technology seems unnecessarily 
obscure and overly technical. Apple still 
seems to do the best job. 

Tell me about Apple. You created what is 
widely regarded as one of the all-time 
groundbreaking TV ads with the Apple 
“1984” spot. But you don't have the 
account anymore. What happened? 
Steve Jobs was there until the last year of 
our relationship, and then Sculley came in. 
Jobs was able to make decisions. He was 
the quickest study l've ever met. Even if 
there was something he didn't know, he'd 
pick it up really quickly. He was the 
smartest marketing guy l've ever met. He 
just intuitively understood things. | say that 
even given his current troubles with NeXT. 
Despite the fact that he was moody and 
erratic, he was brilliant. He was a lot of fun 
to work with. We had a great connection; 
we were both daring. Sculley came out of a 
different corporate culture - the sort of 
culture we're trying not to be. Sculley had a 
limo at Apple. 

What does that mean about the structure 
at Chiat/Day? How will things change? 
There are two things that are important to 
understand about what we're doing: that 
there's an intellectual architecture and a 
team architecture. The intellectual architec- 
ture means focusing on doing great work 
instead of focusing on agency politics. The 
team architecture means setting up an 


organization that helps people produce that great work in 
teams. Under the new organization at Chiat/Day, you don't 
have to come to work at 9 a.m. if you don't need to be here. By 
the same token, you don't win any points for staying at the 
office late at night. What you get when you come in to work is 
a locker - and a computer and phone you can check out for 
the day. You come to work because the office is a resource: The 
office is a place where you can meet with other people, and 
the office has libraries of books and information on CD-ROM 
that might help you with your work. 

Everyone gets a locker? 

That's the way it works across the board, whether you're brand 


Dave Dix (496-3891 @mcimail.com) is an advertising consultant and 
editor of Marketing Computers, which he thinks is the coolest maga- 
zine out there besides Wired. 
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new at the agency or if you've been here for twenty years and 
make a very good salary. We don't have titles on our business 
cards. No one really gets any special treatment. No one gets a 
corner office to put pictures of their family and their dog in. 
Everyone answers their own phones and makes their own 
coffee. We're trying to structure things more like a university, 
rather than like an elementary school. Most businesses are run 
like elementary schools – you go to work and you only leave 
your office when you have to go to the bathroom. That sort of 
thing breeds insularity and fear, and it's nonproductive. The 
important thing to focus on is what kind of work you do. 

Will all this new organization save you money? Some peo- 
ple say you're doing this because you recently lost the 
US$60 million American Express account, and by getting 
everyone to telecommute instead of coming to the office, 


you'll save money that you'd be spending on building rent. 


That's wrong, and it shows exactly how much people can 
misunderstand what you're doing. First, this isn't about 
telecommuting, because we still have offices that people will 
come to regularly when they need to brainstorm together, 
meet with clients, or do research in the library. We're re-archi- 
tecting our offices with sofas, desks, chairs, and conference 
areas that have much more of an open-space feel in order to 
more closely reflect our goal of group work. That costs mon- 
ey. Lots of money. Second, we're spending a huge amount of 
money on technology so that everyone can check out lap- 
tops and portable phones. We're spending more money to 
write our existing information into databases or onto CD- 
ROM. We don't want people to file their notes about clients 
into their desk and forget about that information. We want 
people to share what they know, and to file their information 
in databases others can access. It's about teamwork. And 
setting up that organization costs money. It would have been 
cheaper to leave things the way they were. In the past year, 
we've spent more than $5 million reworking our Los Angeles 
office alone. 

Some have said that David Ogilvy represents the past of 
advertising, you represent the present, and Michael Ovitz 
of the Hollywood talent agency Creative Artists Agency 
represents the future. What do you think? 

| would hope that we're good enough to be the present. 

The future is bullshit. Eighty percent of what everyone's talk- 
ing about never happens. | don't mean in terms of product 
development that's happening right now, I'm talking about 
the far-flung visions of the future. In the '20s they were telling 
us we'd all have our own private plane and take vacations 

to the moon. 

When Coke hired the Creative Artists Agency to create its 
ads - among them were the "Polar Bears" commercials – 
people worried that the traditional advertising agency 
structure was threatened. They said that the future of 
advertising would belong to Hollywood. Did that one deal 
represent a paradigm shift? 

That was the best thing that happened to the advertising 
business because it proves that it's all about the quality of the 
work. McCann-Erickson had the account, and they were doing 
dreadful work. But the reality is it's been highly successful. Tell 
me the last time you heard anything from Pepsi except 137 = 
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By David Dix 


In this amazing interview, 
John Malone, the head of TCI 
and widely considered the 


“Converging alliances” is supposed to be the catch phrase 


Darth Vader of the infobahn, 


of the information age, but in many ways the emerging 


explains the real reason why 


digital landscape looks like a vast battlefield of colliding 


the Bell Atlantic deal fell through, 


empires. Huge cable TV companies war against mammoth 


his eye-opening battlefield 


regional and national telephone companies for control of 


perspective on the telecoms wars, 


information highways. Sometimes the cable and 


and why he'd like to shoot the chief 


telephone companies war among themselves, and occa- 


of the FCC (just kidding - we think). 


sionally they form truce-building cross-alliances. 
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place. One of the most controversial of these generals 

is John Malone, head of the cable TV giant Tele-Commu- 
nications Inc. (TCI). In October 1993, Malone engineered 
a merger with telephone leader Bell Atlantic, but four 
months later the proposed merger collapsed; David Kline 
met with John Malone in his field tent in Englewood, 
Colorado, two weeks after the demise of the deal. 


By David Kline 
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Malone: Excuse me, I don't know if you've met Ray. 

[Points to a life-sized stuffed gorilla, dressed in a vest and tie, 
sitting in a chair across from his desk.] 

Kline: Is that his name, Ray? 

That's Ray Smith [chair and CEO of Bell Atlantic], yeah. 

Well, then, as long as we're on the subject, would you explain 
what really happened with the Bell Atlantic deal? 

Smiles, leans back in his chair] Most people don’t really under- 
stand why the deal blew. There were two things: First, their stock 
was down, and they would have had to give us more than half their 
company. But Number Two, they were trying to make a transition 
from a [conservative company whose] stock was supported by 
dividend payments to an [aggressive firm whose] stock is support- 


ed by earnings growth. Not growth, but earnings growth - quarterly 


earnings growth - which is different. 

Now if you're gonna try to price your company based on earn- 
ings, you'll never get credit [on Wall Street] for taking over our 
US$10 billion worth of assets – including our 20 percent of Turner 
Broadcasting - that don't contribute to short-term earnings. 
They're going up in value rapidly, but they don't show up on-state- 
ment. So they had a real problem paying the price. 

But they had to know this when they struck the deal with 

you last October. 

[Shrugs.| They were schizophrenic about it. Half the organization 
couldn't see past quarterly earnings growth, OK? They couldn't see 
the value of owning 20 percent of Turner Broadcasting. The other 
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` half ‘could. There was a struggle within their company f from. day o one. 
And Ray Smith, where was he in all this? 

Ray was willing to take that leap of faith all the way. Ray... . shit, I got a 
lotof respect for him. He was absolutely a visionary. It's just that his. 


organization wasn't willing to go along. So in the end it was a fundamen- 


tal problem between two philosophies. 

My strategy - and Ray was totally in support of it - is we те. gonna own 
a lot of 20-percents-of-things, and we're going to puta fa ir amount of 
money into it. Those things are going to be leveraged ; and grow like hell, 
and we're going to create a lot of shareholder wealth doing that. As for 
Wall Street, we're just going to have to keep training them to understand 
the value of that approach. I mean, I’ve been doing it my whole career. 
Some analysts say that the RBOCs are in the best position to really 
get this information highway built. 
[Malone just laughs and shakes his head.] 
I take it you don't agree. 
It's all posturing... more smoke than fire. And PI tell you why. First, I 
don't think their culture makes them very competitive, and that’s their 


l make a commitment to (the vice president), OK? Listen AI, 
I know you haven't asked, but we'll make a commitment to 
complete the job by the end of 96. All we need is a little help... 


you know, shoot Hundt! Don't let him do any more damage. 


big vulnerability. Sure, any one RBOC has got as much revenue as the 
whole cable industry put together. And sure, they're very powerful politi- 
cally. But they've lived as protected monopolies in a regulated environ- 
ment all these years and never had to face competition of any kind. Every 
time the RBOCs have tried to diversify out of their core business, it's been 
a disaster. 

So, yeah, the RBOCs have a lot of money, but in order to use it they 
have to change their whole way of doing business. They have to be able to 
financially walk away from their dividend. 

All the tests show that the one interactive service that the public has a 
lot of interest in right now is movies-on-demand. Replacing the video 
store business with electronics is something that would generate maybe, 
from our tests, four or five bucks a month of cash flow per cable 
subscriber. Now, how much capital can you deploy for that little? If 
you're already basically there - if you've already got a network in place 
capable of delivering video, and it's just incremental - you can do it. But 
if you've only got copper in the home, and you have to build out a video 
network from dollar one, then it's going to be real tough. So how do these 
guys get the money to do it? They've either got to cross-subsidize it very 
heavily out of their existing telephone customers and raise rates - which 
is going to give their regulators problems - or they've got to raise their 
debt. But if they do that, their debt rating goes down and that's, like, com- 


David Kline is currently completing The Living Room Wars: Dreams 
and Nightmares Along the Information Highway (1 working title), a book 
co-written with Daniel Burstein which will be published by NAL/Dutton 
at the end of 1994. 
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pletely verboten for these people. The only other way is to take it out of 
the shareholders - in other words, cut the dividend - but these guys 
would rather die than cut the dividend. So when you take a look at all 
the constraints that an RBOC's balance sheet is really under, you see 


they've actually got only a limited amount of discretionary capital to 
work with. They're just not going to be able to do much in the interactive 


TV business. 

Pacific Bell says they're going to spend $16 billion to build the high- 
way in california. 

Yeah, we can do California for a small fraction of that and provide the 
same services, so who's gonna have the low-cost service? 

But if what you say is true about their financial constraints, how are 
they going to come up with US$16 billion? 

The answer is they won't. 

Just to be safe, I think I'll keep an eye on my phone bill. | can't afford 
that kind of money. 

Don't worry. | mean, there's nothing the phone companies would like 
better than for all this info highway stuff to go away. All they want is 

to retain their local phone monopoly and 
be able to go after the long distance mar- 
ketplace. 

You're saying the phone companies have 
absolutely no interest in interactive TV? 
Let me ask you this: Who started the 
information superhighway? Who really 
talked about new technology allowing 
interactive two-way information and 
entertainment services? We did. It wasn't 
the telephone companies. I went out on a 
road show a year or so back, meeting all 
the RBOC CEOs, and they were all sitting 
there saying, “Isn’t there some way we can avoid conflict?” 

What were they afraid of? 

Pressure on local telephony rates. 

Meaning, if you can one day ship a movie down your wire for a couple 
of bucks, why couldn't you ship a phone call basically for free? 

Right. Once we have the right terminal devices, we certainly would be in 
à position to provide telephony at substantially lower prices than you're 
currently being charged. I mean, all of our models say that. So, sure, we 
can knock the shit out of the cost structure of the telephone business. 

So they were afraid of you getting into telephony. 

Why do you think they started buying up cable companies? 

Well, they said it was to get into interactive TV. To build the info 
highway. 

No. It was so that they can go on the offense rather than on the defense 
in telephony. Look, if you could really get the RBOCs to tell the truth, 
they'd tell you that the plain old telephony business is huge - I mean, 
look at their revenues - and that's what they're primarily going after. 
And the interactive video business is a lucky strike extra, OK? US West's 
attitude, when we started seeing the penetrations we were getting in the 
UK against British Telecom with our [cable-based] telephone service, 

I mean they just said, *Geez, if you project these numbers to the US - 
wow! This is a terrific business.” 

So, when last October everyone said, "See, there won't be a war 
between cable and the RBOCs after all. They're going to get married 
and happily ever after build the information superhighway,” that 
was.... 

That was wrong. 


DENNIS BRACK/BLACK STAR 


But why would the RBOCs buy you out just to prevent you from com- 
peting one day? 1 mean, even you said that you guys are mere pip- 
squeaks compared to the RBOCs. 

Right. 

[A long pause.] You're suggesting that the RBOCs real goal here was 
raiding other RBOCs! 

Ri-i-ight. 

And the information highway was just a great flag to wave around 
while doing it? 

Absolutely. I mean, there was an element of legitimacy in their [talk 
about multimedia]. But their dominant thinking was, ^We're gonna take a 
hit in our local market from [cable-telephony and cellular] competition, 
so let's go over and make that up in the other guy's market? And it's dri- 
ven by, you know, by regulatory concerns. In other words, 

they're freer in the other guy's market than in their 

own. So they wanted to go out of their market, to 

take the offense against other telephone com- 

panies. For them, the idea of using cable to 
get out of their territory and into the 
other guy's territory was like opening 
а second front. 

Machiavelli would be proud. 

Oh, they fall apart on a few things, 

but basically they're a club. By 

and large, they coordinate. They 

talk to each other all the time. I 

mean, the RBOCs, what they do 

is they have a big meeting out on 

the golf course somewhere, and 

they decide who's gonna do what 

and to whom. 

You're quite serious about that. 

Yes, absolutely. There's no question 

in my mind. These guys are very 
friendly with each other. l'm not saying 
anything sinister. I’m not alleging that 
these guys are engaged in any practice that's 

even close to being illegal. I’m just saying that 
there's an alignment of interests. 

Did Ray Smith stop getting invited to play golf? 
I believe he did. I believe that when he did the deal with us, he became 
persona non grata. But I think Ray is probably back in the club again, 
doing a mea culpa. 

Now it's interesting, there's an increasing divergence [in their ranks]. 
They've poached a little bit on each other in cellular. And a little bit in 
Yellow Pages, but that created a lot of animosity, and it didn't work any- 
way. Clearly US West is out of the club since its deal with Time Warner. 
Clearly Southwestern Bell [has broken ranks] with its move into cable in 
Bell Atlantic's Washington, DC, market area. 

So when Bell Atlantic was gonna do a TCI deal, that strategic align- 
ment got disrupted. And now that it's dead, they're realigned again. And if 
Southwestern Bell’s deal with Cox collapses [as it did on April 5 - Eds.], 
they'll be realigned, too. So even though the club may not be as cozy this 
year as it was a year ago - the strains of strategic variance, you might say 
- | suspect that with TCI-Bell Atlantic dead the RBOCs are a lot closer in 
philosophy and strategy than they were at least a few months ago. 

Apart from trying to use cable companies as a dagger against each 
other, which is basically how you described it, where else do the 


Malone and 


RBOCs have a community of interests? 
I imagine last year [after the AT&T buyout of McCaw cellular was 
announced], they got together and said, “ОК, who can afford to take on 
AT&T right now? Let's see if we can stir up a little trouble, slow that 
down a little? And they draw straws, and BellSouth says, “OK, PI do it. 
ГЇЇ go sue ет on this McCaw takeover" There's no question the RBOCs 
hate the idea of AT&T buying McCaw. They hate it. 
Wasn't it shortly after the AT&T-McCaw deal was announced that two 
communications bills in Congress really got moving? Personally, ! 
think telecommunications law needs drastic rewiring to open the 
business up to competition. But those two bills seem to be rather 
heavily weighted in favor of the RBOCs, as opposed to long distance, 
for example. 
Oh, it's very pro-RBOC. It's weighted very heavily. The 
RBOCs can get immediately into intrastate long dis- 
tance, which is big, and through resell options, 
they can basically knock all the [restrictions] 
down over time. So the AT&T guys, who 
if you talked to 'em before, would have 
said it’s gonna be four or five years 
before there's any meaningful 
[RBOC movement into the long 
distance business], are now say- 
ing we'll see ’em in the business 
in one or two years. 

Meanwhile, the RBOCs are, 
behind the scenes, trying to talk 
the government and the Justice 
Department into stopping or 

slowing down the AT&T-McCaw 
deal. And they’re powerful guys. 
Any one of the RBOCs has 150 
full-time lobbyists in Washington. 

We have one. I mean these are great 
big giant companies, and they’ve had 
120 years to hone their political skills. 

They have enormous political clout, and 
when they focus it on the cable industry, they 
can get the government to tank us. Now they’re 
using it very aggressively to go after AT&T and the long 
distance market. [On April 5, the court delayed AT&T’s acquisition of 
McCaw - Eds.| On the other hand, AT&T's no slouch either. 

The АВОС are far and away the most powerful monopolies in the 
country. And they've been able to kind of hide their monopoly while 
attacking ours - which is quite an interesting act of political strength, 
wouldn't you say? To get away with calling us a monopoly?! 

But be that as it may, the reality is that many people see TCI as some 
sort of Atilla-the-Hun company. 

The reality is we're really very naive politically. We have never spent any 
money on it. We've never had any focus on it. We've got one guy in Wash- 
ington and one guy here worrying about government and public relations 
for the whole company - all states, all divisions, everything. That's proba- 
bly quite inadequate, looking at the realities. We recognize that we've got 
to do a better job of telling our story to the public and to the politicians. 

But for me personally that's not the way I want to spend my life. I don't 
want to spend my life in front of regulators and at cocktail parties with 
politicians and so on. 

Га love to have a venture capital organization for the “information 


Smith: No deal. 
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superhighway,” where inventors and entre- 
preneurs with good ideas can come to us and 
we can invest in them and help them. I’ve 
already got a couple dozen things going. What 
I want to do is formalize the process, ’cause 
that’s what I enjoy personally. 

Like, we have this compression-uplink 
facility, which we spent 100 million bucks 
putting in. We call it an artists’ workshop. And 
we're inviting programmers to come in and 
test their concepts, and we'll distribute them, 
see if the public is interested. And if we really 
like an idea, we'll invest in it, help you distrib- 
ute it, and we'll provide the whole infrastruc- 
ture. Studio, compression facilities, market- 


"The RBOCSs' real goal here 
was raiding other RBOCs?" 

"Ri-i-ight." 

"And the info highway was 
just a great flag to wave 
around while doing it?" 


"Absolutely." 


ing, the whole thing. We've got a lot of maga- 
zine publishers coming in to test video ver- 
sions. That's the sort of thing I’m interested in 
spending my time on. 

You have to remember, though, that we 
grew up as pretty much this frontier, cowboy 
company. We were growing very rapidly, and 
at the top, we were spending a lot more time 
on capital formation than we were even on 
operations, let alone public relations. 

But now you've also got the FCC on your 
back. What effect has the rollback of cable 
rates had? 

I think the cable industry is only temporarily 
injured by the FCC. But for the last three or 
four years we've been shifting a lot of our 
assets into the international arena. І mean if 
you really look at TCI today, two-thirds of our 
market value is based on nondomestic cable 
businesses. 

And we'll also continue moving into pro- 
gramming, which the government has a very 
hard time regulating because of First Amend- 
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ment issues. These noxious FCC rules are 
not going to be able to constrain the econom- 
ics in entertainment for very long. What's 
gonna happen is there'll be a shift from basic 
to a la carte services. If our programming is 
strong, then we'll see a quick recovery of the 
cable industry growth rate in entertainment 
and in interactive video and so on. 

We'll continue to diversify away from the 
regulated government-attacked core. And 
meanwhile, we'll continue to slug it out in the 
trenches in the domestic cable business, rec- 
ognizing that the government's got to kill a lot 
of smaller cable operators before they can 
really hurt us much. I think what you'll see is 
that most of the announced new cable-RBOC 
deals will blow up, as the RBOCs say, “Oh 
well, after the FCC rollback, you guys are the 
walking dead” [Southwestern Bell said basi- 
cally just that when they called off their deal 
with Cox on April 5 - Eds.] Hopefully, when 
the blood and the body count starts to pile up, 
we think government will finally realize that 
they've gone too far. And despite what [Feder- 
al Communications Commissioner Reid] 
Hundt says, he's wrong. I think they have gone 
too far this time. 

Do you feel like the sacrificial lamb here? 
That government officials, in planning to 
deregulate the communications business, 
wanted to look like populists and so went 
after the easiest target around? Meaning 
you, the so-called Darth Vader and all- 
around bad boy of the cable industry. 

I think there were forces in Congress that 
really wanted to see blood from the cable 
industry, and when, after the first rate roll- 
back, the blood wasn't very visible - and it 
certainly wasn't uniform - they just decided 
to come back for a second bite. Ed Markey 
[the Democratic US representative from 
Massachusetts] felt like the cable industry had 
gotten away too easy with the first round of 
FCC rules. So he put a lot of pressure on 
Hundt and got him to take another whack. But 
l've been around long enough to know that 
this pendulum will swing back the other way 
again. It's just reality. m not a conspiracy 
theorist. I don't believe that there's this great 
big conspiracy between the RBOCs and the 
elected politicians and the regulators to kill 
the cable industry. I don't believe that's how it 
works. I just don't see that. What I do see is 
some pretty naive regulators wanting to hand 
Ed Markey his victory. 

In fact, I would not be at all surprised - 
maybe this is being naive — but I wouldn't be 
at all surprised to see Markey soon 130 » 


[rem 
CAE хачы 


Я 


ИЛИИ 


8 


J 
L 


O 


Á 


ИШИН 


«9» 


Zim ч 


<> «o> 


к= 


ME TS s. 
> anc اا‎ атг 


ТИИ ДҮ. 


‘PaM 20 шәји! 
Іоиоџрә рир aod ләм 
D si yup|q/(ə||nd dne 


'SC08 S8t (£) 18+ Хе) 
5061 S8t£ (Є) 18+ :o3es 
чәдшәлом ш paseajas aq 
л „(шел dense g әці JO 
ino) Buol, payje> aye} asau 
-edef e JO uois19^ WOY-GD 
е Poſoid JUaND SIH 
‘Aydosoyiyd 

ubisep siu jo әјашехә jsaq 
əy} se (әглоуү nduuo2 оәріл 
pa1e1ouob-usojurew əy} 
Шолу '2349U UMOUS) 591395 
uiseb1Qo je»neqeud|y 

395 BY} шолу) 10[02 1ueJqIA 
ou sasooup ay 194 `5Ле5 
ay 'aAnpefqns Ajqipasoul 

SI JO|OD `ӘЈРӘЈО 0] syaaM 
әл 1sn[ оо] u»tuM ^jooq 
siy ui ѕәбеші әнцм-рие 
eq Ajysow бшрпјэи 

Ка чбіѕәр 1e3nduuoo Лу! 
-WIS 0} рәјашәце o3es 
'epinb 0}-moy e 

se j pasinBsip ay os 'uedef 
ul әм |әѕ мор asoy} Inq 
„хоо qe ue A uo, ysijqnd 
0} pəzuem ay зец supe 
aH "4? 5,0105 10J ƏSLIMOYS 


е JO BOW SI 3I ‘ѕиоцопрод 


= -ul uoys ома sapisaq Inq 


- әлиәб MeJp-01-MOU ay} 
оз eq Se YOO siu |. 
`1əuBisəp ououup| OJOAY 
snouJe e ‘eAnqiys onze 
Jo uononuisuri aui ләрип 
ubisep pue uonisoduuo» 
10|O2 uo seapi siu pedo 


| -әләрәң 3snje-nduuoo e 


Jləsuuiu s||e2 ay yng ‘оАо 
и! $2101281Iq episino Лира 
-wod ибіѕәр d1ydesb ||euus 


| Əu1JOo 10122Jlp ue pue 039 


SI озес plone ge eu 
A jo yed 


— aa 


ANDREAS STERZING 


reet 


Suppose you could discern market trends, 
speed up time to see where those trends were going, 


then make a bet on what you discovered. 
That's how geeks in suits — known as rocket scientists — 
are raking it in now. 


Wired's Kevin Kelly reports on 
hacking financial markets. 


y 


“Tell me about the future, 

І was sitting on a sofa in the guru's office. I trekked to this 
high mountain outpost a couple of years ago to arrive at one 
of the planet's power points, the national research labs at 
Los Alamos, New Mexico. The guru's office was decorated 


' | begged. 


with colorful posters of past conferences that traced the 
almost mythical career of this high-tech legend: from a mav- 
erick physics student who formed an underground band of 
hippie hackers to break the bank at Las Vegas with a wear- 
able computer, to a principal character in a renegade band 
of scientists who invented the accelerating science of chaos 
by studying a dripping faucet, to a founding father of the 
artificial life movement, to the head of a small lab investigat- 
ing the new science of complexity in an office kitty-corner 
to the museum of atomic weapons at Los Alamos - the office 
I had trekked to. 

The guru, Doyne Farmer, looked like Ichabod Crane in a 
bolo tie. Tall, bony, probably thirty-something, Doyne (pro- 
nounced Doan) was about to embark on his next remarkable 
adventure. He was starting a company to beat the odds on 


Kevin Kelly Kk@well.com) is executive editor of Wired. 


Wall Street by predicting stock prices with computer simu- 
lations. He was going to hack the global economy. 

Money is just a type of information, a pattern that, once 
digitized, becomes subject to persistent programmatic hack- 
ing by the mathematically skilled. As the information of 
money swishes around the planet, it leaves in its wake a 
history of its flow, and if any of that complex flow can be 
anticipated, then the hacker who cracks the pattern will 
become a rich hacker. 

Some sort of financial hacking has been around as long 
as computers. The art reached an apex in the late 1980s 
when powerful PCs allowed any numskull to click on a com- 
puter and perform quick and massive trades under certain 
favorable conditions. When a heavily computerized stock 
market collapsed in October 1987, this “programmed trad- 
ing” was blamed. 

In the subsequent years, as the stock market rebounded, 
the increasing computerization of financial trading was 
ignored. More and more of the everyday tide of money 
flowed in digital bits, and more and more sophisticated 
games could be played with them. The traditional financial 
gamble of derivatives is the latest to be computerized. 
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Аз a warm-up 

to predicting 
stocks and 
bonds, Farmer 
built a machine 
in his bedroom 
that could pre- 
dict where a 
roulette ball 
would fall. 


If only the 
world was Like a 
billiard ball - 
all Linear and 
straight-Lined; 
even a dog 


can Learn how to 


^. catch a ball. 


A derivative is sort of a bet on a bet, or a speculation 
squared. Really complex derivatives may give you, say, the 
option of buying milk at a certain price in New Zealand 
while simultaneously selling oil in Taiwan. Third- and 
fourth-order derivatives - those betting on an option based 
on a bet that hinges on another gamble - up the complexity 
and incomprehensibility of these financial instruments. 

Derivatives are only made possible by the immense num- 
ber-crunching power of 1990s desktop computers. Yet exotic 
bets form an increasingly major part of the world economy. 
The bulk of the approximately US$14 trillion that is entan- 
gled in derivatives is three times as much money as is tied 
up in the ordinary stocks and bonds that these esoteric gam- 
bles are derived from. When the stock market 
shuddered in early 1994, computerized deriva- 
tives were blamed. 

But I wasn’t entreating Doyne Farmer because 
I was interested in derivatives. “Гуе been thinking 
about the future, and I have one question," I told 
Farmer. ^ 

“You want to know if IBM is gonna be up or 
down,” Farmer suggested with a wry smile. 

“No. I want to know why the future is so hard 


“Oh, that’s simple.” Seeds 

Of course I wouldn’t mind knowing iMi is 
going up or down. Might be quite handy every. 
now and then. But hacking the global economy. 
big time wasn't going to be any fun unless it could be done ` 


regularly, dependably, and on a scale where real money ` 


could be wagered. What І wanted to know was, can you 

really predict something as complex and squirrelly as the 

stock market? Can you really predict the future at all? 
Farmer thinks so. He likes to use a favorite example when 


explaining the anatomy of a prediction. “Here, catch this!“ 


he says, tossing you a ball. You grab it. “You know how you = 
caught that?” he asks. “By prediction.” * 
Farmer contends you have a model in your head of how 
baseballs fly. You could predict the trajectory of a high fly 
using Newton’s classic equation f=ma, but your brain doesn’t 
stock up on elementary physics equations. Rather, it builds 
a model directly from experiential data. A baseball player 
watches a thousand baseballs come off a bat, and a thousand 
times lifts his gloved hand, and a thousand times adjusts 
his guess with his mitt. Without his knowing how, his brain 
gradually compiles a model of where the ball lands - a mod- 
el almost as good as f=ma, but not as generalized. It’s based 
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to predict.” V. 


— 


entirely on a collection of hand-eye data from past catches. 
In the field of logic such a process is known as induction, 
in contradistinction to the deduction process that leads 

to ma. 

In the early days of astronomy, before the advent of 
Newton’s f=ma, planetary events were predicted on Ptole- 
my’s model of nested circular orbits - wheels within wheels. 
Because the central premise upon which Ptolemy’s theory 
was founded (that all-heavenly bodies orbited the Earth) 
was wrong, his model needed mending every time new 
astronomical observations delivered more exact data for a 
planet’s motions. But wheels-within-wheels was a model 
amazingly robust to amendménts. Each time better data 
arrived, another layer of wheels inside wheels inside 
wheels was added to adjust the model. For all its serious 
faults, this baroque simulation worked and “learned.” Ptole- 
my's simple-minded scheme served well enough to regulate 
the calendar and make practical celestial predictions for 
1,400 years. ^". 

Aan outfielder’s empirically based “theory” Gf missiles i is 
reminiscent of the latter stages of Ptolemaic epicyclic mo 
els. If we parsed an outfielder’s “theory” we would find it to 
be incoherent, ad hoc, convoluted, and approximate. But it 
would also be evolvable. It’s a rat’s nest of a theory, but it 
works and improves. If we humans had to wait until each of 
our minds figured out f-ma (and half of Ema is worse man 
nothing), no one would ever catch anything. Even knowing 
the equation now does ret help.“ Jou can do the flying base- 


` 
` 
` 
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ball problem with f=ma, but you | Cat do itin the outfield i JU. caps * — 
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real time,” says Farmer. m: A EARN 
Now catch this!” Farmer says as he releases an inflated ` 
* balloon. It ricochets around the room in a wild, drunken 
zoom. No one ever catches it. It's a classic illustration of 
chaos - a system with sensitive dependence on initial 
conditions. Imperceptible changes in the launch can 
amplify into enormous changes in flight direction. Although 
the f=ma law still holds sway over the balloon, other forces 
such as propulsion and air lift push and pull, generating 
an unpredictable trajectory. In its chaotic dance, the careen- 
ing balloon mirrors the unpredictable waltz of sunspot 
cycles, the Ice Age's temperatures, epidemics, the flow of 
water down a tube, and - more to the point - the flux of the 
stock market. 
But is the balloon really unpredictable? If you tried to 
solve the equations for the balloon's crazy flitter, its path 
`+ would be nonlinear, therefore almost unsolvable, and there- 
fore unforeseeable. Yet, a teenager reared on Nintendo could 
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learn how: to catch the о) sometimes. Not infallibly, 
but at a rate better than chance. After a couple dozen tries, 
the teenage brain begins to mold a theory - an intuition, an 
induction - based on the'data. After a thousand balloon take- 
offs, his brain has modeled some aspect of their flight. It 
cannot predict precisely where a balloon will land, but it 
detects a direction the missile favors, sáy, to the rear of the 
launch or following a certain pattern of loops. Perhaps over 
time, the balloon catcher hits 10 percent more than chance 
would dictate. 
Af balloon catching | paid $1,000 a hit, what more dà you 
E In some games, оле doesn't require much information 
T. to make a prediction thatis useful. While running from 
lions, or investing in stocks, the tiniest edge over raw luck is 
Í significant. ` "di 
¥ Farmer calls it “gambling with a positive ‘badge? He 
EA believes that by gambling: with a positive edge he can crack 
he stock market. *The nice thing about markets is that you 
don'treally J have elg predict very much to do an awful lot” 
he says. ي‎ 
Ploited on the gray end-pages of a newspaper, the graphed 
journey of the stock market as it rises and falls has just two 
dimensions: time and price. For as long as there has been a 
stock market, investors have scrutinized that wavering two- 
dimensional black line in the hopes of discerning some pat- 
tern that might predict its course. Even the vaguest, if reli- 
able, hint in direction would lead to a pot of gold. Pricey 
financial Newsletters promoting this or that method for fore- 
casting the chart's future are a perennial fixture i in the stock 
market world. Practitioners are known as  chartists. 
In the 70s and '80s chartists had modest success in pre- 
. dicting currency markets because, one theory says, the 
strong role of central | banks and treasuries in currency mar- 
`. kets constrained the variables so that "they could be 
` described in relatively simple linear equations. (In a linear 
`. equation, a solution can be expressed in a graph as a 
D straight line.) As more and more chartists exploited the easy 
"linear equations and successfully spotted trends, the market 
became less profitable. Naturally, forecasters began to look 
at the wild and woolly places where only chaotic nonlinear 
equations ruled. In nonlinear systems, the outcome is not 
proportional to the input. Most complexity in the world - 
including all markets - are nonlinear. 
More importantly, all classical economic understanding 
has been based'on the premise that the collective action of a 
market is not biased toward particular players or patterns 
but operates consistently and uniformly throughout the 
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But Life is 

Like a released 
balloon: all 
zig-zags, 
switchbacks, and 
surprises. Pre- 
dicting stocks 
is Like trying 
to catch a 
buzzing rubber. 


marketplace. An unbiased marketplace was seen to be maxi- 
mally efficient in allotting resources and rewards; any ineffi- 
ciency in the marketplace would be exploited by players 
until it disappeared. Indeed, the efficiency of a random mar- 
ket was the cornerstone of modern economic theory. 

But with the advent of cheap, industrial-strength comput- 
ers, mathematicians have been able to understand certain 
aspects of nonlinearity and are now questioning the premise 
of random markets. While traditional economists elaborate 
ever more complicated explanations of how markets cannot 
be predicted, money - big money - is being made by math 
jockeys who extract reliable patterns out of the nonlinearity 
of financial prices and then bet on them. The computer 
nerds who decipher these esoteric methods, and 
who have invented computerized derivatives, are 
called “rocket scientists” or “quants,” short for 
quantitative analysts. These geeks in suits, working 
in the basements of trading companies, are the 
capitalist hackers of the '90s. 

The aim ofthe quants is to use sophisticated 
computer programs and mathematical formulae 
to play with market data and to try to predict the 
future a bit. Since all that is required to play the 
game is a Unix workstation and a math degree, a 
lot of the action takes place off the big city trading 
floors. At Wall Street Analytics, based at the center 
of Silicon Valley in Palo Alto, California, rocket 
scientists devised a program (list price $50,000), 
running on PCs, to compute scenarios of mortgage-pool 
investments. By ingeniously regrouping pools of mortgages 
and then extrapolating the profits under different ^what if" 
conditions (much like a spreadsheet but with massive criss- 
crossing feedback of the variables), the software is able to 
isolate crummy mortgages (nicknamed “toxic waste”) from 
more profitable ones. The computer plays out hundreds of 
scenarios of different “slices” of the mortgage pool in rapidly 
fluctuating financial environments. One moment a particu- 
lar mortgage is toxic, the next it’s golden. The quants use 
the computer to sift through this seething mass of inter- 
linked considerations to select the most profitable buy at 
any given moment. 

Given the propeller-headed math needed to build this 
incredibly complex forecast, it is not surprising that Wall 
Street Analytics was started by ex-physicists. “Investing is 
increasingly becoming dominated by mathematicians, elec- 
trical engineers, and programmers,” says Adrian Cooper, 
vice president of Wall Street Analysts. “As a grad » 132 
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The sole of new 
machines. Not 
only were these 
computer-in- 
shoes the first 
wearable comput- 
ers, they were 
built in the 
days before 
small personal 
computers. 


Wis: What is your definition of techno? Is it essentially.a 

combination of technology and funk? 

Atkins: Yes. It's interesting, because | met Karl Bartos (formerly 

of Kraftwerk) and he told me that one of his influences was 

James Brown. Today, | think “techno” is a term to describe and 

introduce all kinds of electronic music. In fact, there were a lot 

of electronic musicians around when Cybotron started, and 

| think maybe half of them referred to their music as “techno.” 
However, the public really wasn’t ready for it 


Berry Gordy's Motown may no until about '85 or '86. It just so happened that 
longer rule the airwaves, but Detroit was there when people really got into it. 
Detroit has found a new beat. What separates Detroit techno from other 


Since 1981, the compositions of 
techno visionary Juan Atkins 
have sent shock waves through 


music, like Chicago's house movement? 
It's always been about insight and forward 
thinking. It goes as far as the science fiction I 


contemporary music. On the was into early on and the class | took in high 
heels of the German group school called "Future Studies." One of the text- 
Kraftwerk, he and partner Rick books | had to read was Alvin Toffler's Future 
Davis formed Cybotron, fusing Shock. Also, Detroit is unlike any other city in 


austere European techno-pop 
with street-level funk. In 1985, 
Atkins formed Metroplex 
Records, not knowing that his 


the transitions it has endured. When your sur- 
roundings change, you go through change. 
You've said elsewhere that the term "techno" 
was partially taken from Toffler's term "techno- 


trial Revolution. When that came to a close, it was the first 
place hit. And because of its lack of status, it's a lot more 
depressed than other areas. That forces people to be creative. 
This creativity and work ethic, although a social requirement 
of sorts, hasn't led to real status in the American music indus- 
try. Why is it that you and other Detroit techno artists aren't 
officially recognized as high-caliber musicians and producers? 
You have to wonder how, with as much press as we have 
received worldwide, why we still don't have a proper record 
deal. (Pauses.) Maybe in the marketing departments out there, 
there really are people who think that a white techno act is 
more marketable than a black one.... | don't know. 

What do you think is the problem with the way music is pre- 
sented to the masses? 

There has to be a revolution in radio in America. Instead of me 
complaining, Id rather take an active role as a program director 
and change all that. If l'm the only guy to take a station and set 
an example, then that's what I'll do. can also guarantee that 
this station would be Number One in its market within a year. 
There are signs of this “neo-urban” music starting to flourish: 
LA's URB Magazine, more and more stateside techno tours. Is 
this the kind of movement you're hoping for? 

Yes. Definitely. There is no outlet for (techno artists). Right now 


` ROOTS TECHNO 


Juan Arkin, Was playing 


unique brand of techno would 
soon inspire the anthems and 
soundtracks of the digital age - 


rebels" in The Third Wave – those who didn't 
see the need for technology to be overwhelm- 
ing or alienating. Does this concept have any- 


the latest world music. thing to do with techno's use of older analog 
Wired spoke with Atkins about synthesizers or keeping the production of vinyl 
his early inspirations and how alive? 

they may bring about musical We never tried to apply any of those principles. 


metamorphosis on a wider scale. 
His current projects include the 
12-inch single “1 See the Light" 
(Metroplex, Detroit) and the LP 
Sonic Sunset (R&S Records, Bel- 
gium), both under the moniker 


"Model 500." 


The Third Wave was only inspirational, although 
we did use hybrid words like "cybotron" and 
“metroplex,” and Toffler spoke of these futuris- 
tic combinations. 

Techno-rebels notwithstanding, some tech- 
nologies are absorbed very quickly into 

our culture. Does it surprise you how slowly 
the United States has embraced electronic 
music, dance-oriented or otherwise? 

Not surprised, really. Disappointed is the word. | was more 
surprised when | first went to Europe and found that white 
kids could enjoy dance music. In this country it's very hard 

for creative thought to escape capitalism. 

How then do you explain the emergence of Detroit as an 
aesthetic Mecca for electronic dance music, as opposed to 
larger cities like New York and LA? 

Let's remember Detroit is representative of the whole Indus- 
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tecnno When most of its curtent practitioners were p laying 


in the schoolyard, By Dan sick 


they put out 12-inch singles and sell 2,000 to 3,000 copies 

and get discouraged. The basic problem is that in America, 

if you don't fit into a radio format, you don't really exist. 

Given the structured and commercial nature of radio, do you 
see those conventions bending to variety and innovation? 
Even public radio seems to be “going corporate” these days. 
However | have to get into radio - digital cable FM, low- 
power radio- that’s what I'll do. | want to see techno take off 
on a major level, and | don't agree that as soon as the money 
comes in, it will dilute the quality of the music. 

You've said that people are ready for something different, that 
they have caught up with technology to a certain degree. 
What kind of encouragement do you have that radio will not 
continue to stagnate? 

There was a time seven or eight years ago when you could 

go into a city and four out of five people didn't know what a 
sequencer was. Now maybe one out of five doesn't. There is a 
ton of music here, kids are buying Roland and Korg keyboards. 
And what are they doing? They're not making ballads!m m m 


Metroplex Records: fax +1 (313) 963 0213. 


Dan Sicko (reverbmag@aol.com) is a programmer/analyst and 
freelance writer. 


“I've been Saying 
Present the biggest 


change since the 
microchip, 


but | 
think that may bá 


understating it." 
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ога тап whose mission in 
Е life is teaching society to 

save energy, Amory Lovins 
burns an awful lot of his own. Не 
is constantly on the move, talk- 
ing fast, writing fast, lecturing 
fast. “I'll be at the Commerce 
Department in the morning, the 
White House in the afternoon,” 
he says in response to an inter- 
view request. “Maybe we can fit 
something in at two.” To listen to 
Lovins, a widely published ener- 
gy consultant, is to encounter 
rapid-fire sound bites that might 
as well be spewing from a tape 
recorder whose speed’s been 
jacked up. These are bites rich in 
facts and figures, flavored with a 
turn of certainty. 

What you remember most 

about Lovins are the surprising 
angles from which he comes at 


Even auto- 
makers con- 
cede that 
some change 
in the basic 
nature of 
the car is 
imminent. 
Here are 
three European 
automakers’ 
visions 

of the near- 


term future. 
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things, and above all the 
metaphors, the crystallizing 
phrases. They catch the imagina- 
tion by reshaping the way you 
think. And they may be this ener- 
gy guru's ultimate legacy. For he 
is not in the utility business, he is 
not in the automobile business; 
he is in the perspective business. 
The term for which Lovins is 
most famous is negawatt. It sug- 
gests that saving a unit of ener- 
gy has the same importance as 
generating a unit of energy - 
and with far fewer negative side- 
effects. The concept left an 
imprint on utility companies, 
many of whom hire Lovins and 
his staff as consultants. By 
extension, the negawatt points 
to a future Lovins envisions, a 
future in which the electrical 
grid exists not so much for the 


delivery of power from central 
generators to individual users, 
but as a system of exchange not 
unlike the telephone network. 
One phrase Lovins favors 
these days, although he devised 
it nearly two decades ago, is “the 
oil field under Detroit.” It refers 
to his negawatt idea about the 
potential savings that could be 
wrought by building better auto- 
mobiles. “Drilling for oil under 
Detroit” translates to building a 
better car - a "super car" or 
"ultralight hybrid" that can save 
five million barrels of oil a day. 
After some two decades striv- 
ing to reshape electric utility 
policy and make individuals 
aware of how to save energy at 
home, Lovins is taking on the 
automobile. He is preaching a 
new generation of super cars – as 


Volkswagen is 
exploring an "idle- 
off" hybrid power 
plant that turns off 
when the car idles, 
then switches on 
again when a red 
light turns green, 


for a possible 


version of its Beetle- 


inspired Concept 1. 


Пош 


different from today's cars as 
microcomputers are from type- 
writers - that will get anywhere 
from 150 to 300 miles per gallon, 
saving in the process perhaps 
half of the three billion barrels of 
oil used annually in the US by 
cars and light trucks. 

Lovins believes that super cars 
can help us cut 20 percent of our 
CO and other emissions that 
contribute to the so-called 
greenhouse effect, and at the 
same time save the world 
US$200 billion a year. 

Lovins is not talking about 
creating tiny cars, but rather 
vehicles offering "the interior 


Phil Patton (pattonp@aol.com) 
is a freelance writer and regular 
contributor to Wired. He wrote 
"Dreamware" for Wired 2.04. 


The Sixty-Watt Dog 


Nicholas Hayek 


has formed a joint 


venture with Mer- 
cedes-Benz to 
create the Swatch- 
mobile, a responsi- 
ble city car for 
Europe, combin- 
ing Mercedes 
engineering with 


Swatch marketing. 


The Swiss- 
built Esoro 
combines 
several of 
the key 


technologies 


Lovins 


identifies. 
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Launched in the summer of 1991 
by London-based designer Neville 
Brody and editor Jon Wozencroft, 
FUSE is an interactive, experimen- 
tal magazine that explores the 
fringe of digital typography. Dis- 
tributed by the FontShop interna- 
tional network, the quarterly 
journal reflects personal and idio- 
syncratic approaches: themes 
range from the secret alphabet of 
runes to virtual typography, from 
disinformation to exuberance. 
Each US$69 "issue" arrives 
packaged in a corrugated card- 


Ultralight 


5 board portfolio and consists of a 
hybrids are not written introduction by Wozen- 
Š croft, a Macintosh or Windows 
just another disk containing at least four spe- 
kind of car. They cially commissioned fonts, and 
four posters - each designed 
will probably using one of the disk's experimen- 


tal typefaces. 

FUSE ignores traditional 
notions of ownership by encour- 
aging those who work with its 
fonts to extend and adapt them 
to their particular needs: it wants 
passive users to become active 
participants in the process of 
type design. 

Many of FUSE's experimental 
typefaces verge on illegibility; 
some challenge all traditional 
notions of typography. But to 
judge FUSE by the legibility of its 
experimental fonts would be to 
misunderstand its intention. In 
promoting typographic innova- 
tion, as Wozencroft pointed out in 
the first issue, "abuse is part of 
the process." - Thomas Schneider 


be made and sold 
in completely 
new ways. 


Ready for Reinvention 


its own 


in antici- 


Correspondence: 65-69 East 
Road, London N1 6AH, England. 
Orders: 47 West Park 100-310, 
Chicago, IL 60605, (800) 363 6687, 
+1 (416) 348 9837, fax +1 (416) 
593 4318. 
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Simson L. Garfinkel 


omething is terribly wrong in Crystal City, and everybody who's 
thinking about intellectual property knows it. 

The problem is rooted in a federal office complex across the 
Potomac River from Washington, DC, on the fourth floor of Crys- 
tal Park 2. That is the home of the US Patent and Trademark 

Office's Group 2500, the group called *Computer Systems and Computer 
Applications.” Group 2300 is the one that's been carving up computer 
science and handing out little monopolies to nearly half the people who 
take the time to file a patent application. 

Heather Herndon is a patent examiner in Group 2500. Herndon sits at 
her desk in an office that's crowded but meticulously organized. At her 
left is a pile of “file wrappers"- bulging blue folders held together with 
rubber bands and steel clips — that hold patent applications in progress. 
At her side is a Dunn 586 PC - a cheap IBM clone - with a low-speed 
2400-baud modem. АП around her are cabinets and drawers filled with 
paper files: mostly old patent applications, as well as some particularly 
important articles that summarize landmark advances in computer sci- 
ence. And on the table right before her is a prime example of what all the 
fuss is about: a software patent. 

The really interesting software patents are the ones that examiners like 
Herndon and attorneys around the country are fighting over right now - 
the ones that haven't yet been granted. And under US law, the Patent Office 
is forbidden from discussing or revealing any application in progress. 

Because of the confidentiality rules, Herndon has prepared for this 
meeting (one of the first granted by the Patent Office between a journalist 
and an examiner on the subject of software patents) by going into her 
files and finding a patent that's already been issued. It's Patent Number 
5,060,171, “a system and method for superimposing images,” issued to 
Stephen C. Steir, et al. 

Steir's patent describes “ап image enhancement system and method" 
that shows people what they might look like with a different head of hair. 
It uses a simple technique to combine an image of a person's head with a 


Simson L. Garfinkel (simsong@mit.edu) is a computer consultant and 
science writer. 


second image of a disembodied hair piece: first you find and smooth the 
boundary between the two images, then you figure out a new color for 
each pixel in the boundary by averaging the pixels in the nearby vicinity. 
The patent describes how you can change the size of the hairstyle image, 
so that a single hairdo can be placed over tall, thin heads or short, fat ones. 

Read through Patent Number 5,060,171 and you'll learn everything 
about how Steir's invention works. If you are a programmer, you might be 
tempted to go home and throw together a few hundred lines of C++ to try 
out the algorithm yourself. You might even demonstrate that program to 
your bald Uncle Arthur, who happens to be considering a hair transplant. 

But if you do, you'll be breaking the law. 

That's because Patent Number 5,060,171 gives Clearpoint Research 
(the company to which Steir et al assigned their patents) an absolute 
monopoly on the techniques it describes - until October 22, 2008. And 
that monopoly is backed up by the federal courts, the federal marshals, 
and ultimately the entire United States Army. 


Ignorance Is Not a Defense 

There are three main ways to prevent people from ripping off your intel- 
lectual property in the United States: trade secrets, copyrights, and 
patents. But until recently, few programmers or lawyers bothered to 
patent the techniques described by computer programs. Many people 
thought that patenting computer programs was neither ethical nor legal; 
most of the rest thought that it wasn't necessary. 

Programs, after all, were protected by copyright laws. What's fundamen- 
tally vexing about software patents is that they can be unknowingly violat- 
ed by any programmer, even one who has never heard of the patent and 
who independently implements the invention. What may seem like a triv- 
ial hack to a gifted programmer may already be a patented routine. 

Just about the only way programmers can protect themselves from 
patent infringement is by paying for a patent search - both a time-con- 
suming and an expensive process - which still doesn't conclusively 
determine whether or not a program is in the clear. 

À patent search can cost anywhere from a few hundred dollars to a 
few thousand. Simply finding the software patents can be a challenge, 
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since the Patent Office doesn't identify them as such. Then there's the 
sheer number of software patents that the Patent Office has issued: more 
than 12,000, according to Gregory Aharonian, who runs the Internet 
Patent News Service, a free Internet mailing list that tracks newly issued 
patents and developments in intellectual property law. Aharonian has 
been tracking government-funded software for the last ten years and 
patents for the last three. 

Beyond the Patent Office, complications are born of the nature of soft- 
ware itself. Develop a new drug or a new electronic circuit: seeing 
whether the invention has ever been patented before is a fairly straight- 
forward task. But after nearly a decade of granting software patents, the 
Patent Office still hasn't come up with a system for organizing them that's 
in a language that most programmers can understand. Many software 
patents - such as Patent Number 5,060,171 - don't even have the words 
“computer,” “software,” “program,” or “algorithm” in their abstracts, 
making them harder to locate for those unfamiliar with the terrain. And 
no easy way exists to take a few lines or a page of computer code and get 
a list of the patents that it might violate. Identifying all of the patentable 
inventions inside an entire program is nearly impossible. A typical piece 
of software might violate three. Then again, it might violate a hundred. 

So, patent searches for computer programs become expensive proposi- 
tions. But violating a patent can be more expensive still. According to 
Stanford University Professor John Barton, patent infringement suits are 
among the most expensive kind of litigation in the US today, with the 
average cost of a patent suit being US$500,000 per side per claim. Not 
surprisingly, the cost of insurance to protect companies against patent 
infringement is equally steep: $50,000 per product with a $50,000 
deductible in the case of multimedia software, says Rob Lippincott, presi- 
dent of the Interactive Multimedia Association, a trade organization for 
large and small multimedia publishers. *These kinds of numbers are 
basically intolerable,” says Lippincott, adding that the cost of merely 
defending an infringement will wipe out most small software houses, 
whether they win or lose. 

But merely defending an infringement suit is peanuts next to losing 
one. Just ask Microsoft, which was found guilty by a jury of violating 
STAC Electronics's patent on data compression in February 1994. The 
cost: $190 million in compensatory damages. 

The alternative to a lawsuit, of course, is licensing any software patents 
that a program might happen to infringe. But then the costs can really 
swell. For instance, the REFAC Technology Development Corporation of 
New York holds Patent Number 4,598,249 on natural order recalculation. 
In 1989, REFAC sued Lotus, demanding 5 percent of all revenues from 
Lotus 1-2-5. Five years later, the case is still pending in a New York feder- 
al court. And last year, when Compton's New Media, a division of Tribune 
Co., was awarded a far-ranging patent in multimedia databases, the com- 
pany indicated that it wanted 1-5 percent of net revenue for any potential- 
ly infringing multimedia product. License just a few of these patents, and 
you've licensed away your profit margin. 

Such dangers terrify small businesses, shareware authors, and people 
writing free software. A person writing a simple utility can find himself 
or herself at the wrong end of a multimillion-dollar lawsuit for lost prof- 
its, with treble damages if a court finds that the infringement was “will- 
ful" *Software patents turn every decision you make while writing a 
program into a legal risk," says Richard Stallman, one of the leaders of 
the opposition to software patents. "They make writing a large program 
like crossing a minefield. Each step has a small chance of stepping on a 
patent and blowing you up." 

The League for Programming Freedom, which Stallman helped create, 
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has called for the elimination of patents that apply to computer programs. 
But it may be too late for such sweeping and simplistic reforms. 


Who Are These Guys? 

At the heart of the software patent crisis is the Patent and Trademark 
Office itself. In recent years, the office has issued a steady stream of 
patents on techniques that nobody would have dreamt patentable just a 
few years before. The patents can be dauntingly broad. Recently, for 
example, the Patent Office awarded Patent Number 5,175,051, which 
describes a system for “curriculum planning and publishing" using a 
computer and a videodisc player. The patent was filed October 15, 1991, 
by Optical Data Corporation of Warren, New Jersey, and issued Decem- 
ber 22, 1992 - record time for a patent that, in the words of Harvard 
researcher Brian Kahin, “makes out millions of teachers to be infringers.” 

Then there is Patent Number 5,105,184, the so-called *Energizer Bunny 
Patent,” issued in 1992 to Software Advertising Corp. It covers “displaying 
and integrating commercial advertisements with computer software" - in 
other words, any advertisement integrated into a screen saver. Or Patent 
Number 5,265,127, granted last year to an enterprising engineer at Digital 
Equipment Corp., which patents a technique used in object-oriented 
programming that can be implemented by using exactly two machine- 
language instructions. 

This year, the Patent Office will issue more than 100,000 patents, 4,000 
of which could be classified as software patents, says Gregory Aharonian. 
Since it typically takes two to four years for the Patent Office to grant a 
patent, and since newly issued patents apply retroactively to any product 
that was created after the patent application was filed, companies that 
want to avoid an infringement suit need to keep track of the new patents – 
a full-time job for a team of highly trained people. 

As a result, few developers realize that they are infringing a patent 
until “they get the letter from the law firm that they've never heard of in 
the city they've never been to that says they are infringing US Patent 
Number so-and-so,” says Robert Merges, a professor of patent law at 
Boston University. 

One person who found himself on the wrong side of such an infringe- 
ment suit is Vern Blanchard, a programmer whose company was 
destroyed by a patent that wasn't even valid. 

Blanchard is president of American Multi-Systems, a San Diego-based 
company that wrote a program to let professional bingo players play 
dozens of bingo cards at the same time. The program runs on an IBM PC. 
Blanchard was ready to start marketing his system, along with custom- 
built tables and personal computers, to the big-time bingo halls, when 
one of his competitors filed suit against American Multi-Systems for 
patent infringement. 

The case should have been thrown out of court for two reasons, says 
Blanchard. For starters, he says, his competitor's patent *covered a hand- 
held calculator type device," not a general-purpose computer running a 
program. And the patent couldn't cover general-purpose computers, he 
says, because programs that play bingo are commonly written by stu- 
dents in introductory computer science courses. There was simply noth- 
ing novel or new about the technique that the patent described, and nov- 
elty is a basic requirement of patentability. 

Nevertheless, says Blanchard, the company that held the patent was 
able to convince a judge to grant a preliminary injunction that took 
American Multi-Systems's product off the market. 

Eventually Blanchard discovered a critical piece of “prior art" - con- 
crete evidence that the invention described by the patent had been 
thought of before by somebody else - and was able to convince the judge 
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The Patent Office is quite good at recruitment 
and training. It has to be. 


Few examiners stay on for more than a few years. 
An exception is Heather Herndon, shown here 
among piles of pending applications. 


The Automated Patent System (below) 
is one of the largest databases in the world, 
according to the Patent Office. 


If it can't be found online, it might be hiding 
somewhere in the paper files. And you wonder 
why it takes years for a patent to be approved? 


to lift the preliminary injunction. Unfortunately, by that time American 
Multi-Systems had effectively put itself out of business with legal fees. 

“Judges are not particularly literate in technical issues,” says Blan- 
chard. “When they see a patent they presume that it’s valid, as they 
should. (To them), if the Patent Office says that this is a valid patent, well, 
of course it’s a valid patent.” 

In practice, these simple rules have created headaches for the 150 
patent examiners of Group 2300. 

In order to be a patent examiner, you've got to have a college degree in 
science or engineering, including at least 50 credit-hours of specific sci- 
ence-related courses, before applying for the job and taking an exam. 
Once you are hired, the Patent Office's in-house training takes over. 

Upon hiring, every examiner gets an intensive two-week course that 
teaches the basics of patent examination - the standards of patentability, 
where to look to find prior art, and how to evaluate patent documents. 


That course is followed by four more two-week sessions over the next 
eight months. But the real training for a new patent examiner comes on 
the job. Each new examiner's supervisor has the ultimate signature 
authority over the newcomer's patent applications. Trainees don't get to 
sign their own patents until they've been at the Patent Office between 
three and five years. 

The Patent Office has gotten quite good at recruitment and training. It 
has to be: few examiners stay on for more than a few years. This despite 
the benefits that being a patent examiner carries: high pay by federal 
standards ($58,000 to $75,000 a year, before overtime), flex-time arrange- 
ments, and tremendous job satisfaction. 

At the same time, the job invites burnout. Each examiner has a quar- 
terly quota that must be filled. As a result, examiners frequently put in 
overtime: up to 40 hours every two weeks. Since applications must be 
held in the utmost secrecy, examiners are forbidden to work at home, 
which makes long hours even less attractive. 

Then there is the honey pot of private practice. 

The Patent Office encourages its examiners to take courses at nearby 
law schools so that they can improve the job they do. Unfortunately, the 
idea frequently backfires: soon after examiners earn their law degrees, 
they frequently leave the government for a lucrative job in private prac- 
tice on the other side of the patent bar. 

“I know somebody who recently left the office who had been in there 
approximately three or four years. Their take-home pay doubled when 
they left the office. And they expect increases in salary of $15,000 to 
$20,000 over the next year,” said David Clark, a patent examiner dropout. 


Idea v. Implementation 
No matter how good it is, you can't patent an idea in the United States: 
patents are only awarded in this country for usable inventions that 
accomplish tasks. 

Computer programs, occupying that strange world between mathemat- 
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ical ideas and applied engineering, have posed a problem for the courts 
since the 1960s. On the one hand, the public has traditionally viewed 
computer programs as mathematical. On the other hand, programs can 
solve real problems. 

In 1972, the US Supreme Court spoke for the first time on the subject of 
software patents. In the case of Gottschalk v. Benson, the court denied a 
patent on a system for converting binary-coded-decimal numbers into 
decimal numbers. The Court's decision was based on the notion that code 
was preeminently mathematical. The Court's decision said, in part, that if 
patents on algorithms were allowed, “the patent would wholly preempt 
the mathematical formula" for other uses. 

Faced with the Court's ruling, patent attorneys simply bypassed the 
problem by framing the language of their patent applications so that soft- 
ware inventions seemed like hardware devices. For example, in July 
1975, AT&T filed for a patent on the fundamental technique used by the 
Unix operating system to enforce computer security (this eventually 
came to be known as the SUID Patent). But instead of describing the 
invention as a software code, AT&T's attorney, Stephen Phillips, described 
the invention with a circuit diagram containing 11 chips connected by 
more than 40 wires. (The patent was granted in January 1979 but was 
dedicated to the public domain just ten months later.) 

Disguising software patents with hardware implementations was a 
common trick, says Rick Jordan, patent counsel at Thinking Machines, a 
maker of supercomputers. “Instead of being up-front about the fact that 
their product was embodied in software, people would go through sub- 
terfuge to make it look like a product was embodied in hardware,” and 
thus make it eligible for a patent as a device which performed a process 
or embodied a technique. 

But Phillips needn't have bothered with his subterfuge. Just five years 
after the Benson case, the US Court of Customs and Patent Appeals rein- 
terpreted the Supreme Court's decision. In a case called /n re Freeman, the 
appellate court upheld a patent on a system for typesetting mathematical 
equations, arguing that the Supreme Court really meant that the Benson 
case only forbid patents on “mathematical algorithms.” Unfortunately, the 
appellate court neglected to define the term “mathematical algorithm.” 

The search for the proper definition of the term “software patent” may 
be moot, argues Joe Dixon, a supervisory patent examiner who runs Art 
Unit 2312, or “Storage and Retrieval.” He adds: “We do not grant ‘software 
patents. ” What the Patent Office grants, insists Dixon, are patents on 
methods or processes that can be embodied in computer programs. This 
is the reason that words like “software,” “program,” and “algorithm” don’t 
usually appear in abstracts of most so-called software patents: the law is 
indifferent as to whether the invention is built with a program or with a 
bunch of integrated circuits and wires. 

Obtaining software patents got easier in 1981, when the Supreme 
Court ruled in favor of a patent applicant in Diamond v. Diehr. In that 
case, Diehr had applied for a patent on a system for vulcanizing rubber 
that used a computer program to control the temperature of the rubber 
mold. The Court ruled that the patent application's inclusion of a comput- 
er program didn't render the application unpatentable. In essence, the 
1981 decision gave the clear impression to the lower courts and the 
Patent Office that the Court felt software patents were OK. Since then, the 
number of software patents granted each year has nearly doubled. 


The Problem with the Prior Art 

It is famously difficult to figure out whether a software patent application 
describes an invention that is new or novel. Under Section 102 of the US 
Patent Code, the word “novel” has an exact legal definition. Specifically, 


ап inventor тау notreceive а patent if the invention already exists in the 
prior art - that is, if the invention is patented or described in a printed or 
online publication anywhere in the world before the date on which the 
inventor files his or her patent application. In cases where two people 
claim the same invention (perhaps because they independently made the 
same discovery), Section 102 requires that the person who is awarded the 
patent be the first person to know and use the invention. 

One thing is certain about prior art: there's a lot of it. In the /n re Hall 
case (decided in 1986), a PhD dissertation on the shelf of an obscure 
European university library was deemed to be part of the prior art, and a 
patent application was thrown out on appeal by the Federal Circuit Court. 
А catalog sent by one French company to a few hundred customers in 
Germany was found by a court to be part of the prior art. Indeed, the 
courts have intentionally stayed away from deciding whether prior art is 
“good” or “bad.” No matter whether it appears on the front page of The 
New York Times or in a Russian technical journal that's never been trans- 
lated into English, if the prior art describes an invention, then the inven- 
tion is not patentable. 

In almost every field that the Patent Office covers, examiners determine 
whether an invention is new by searching two kinds of computerized 
databases: the Patent Office's own Automated Patent System, which tracks 
more than five million patents extending back to the 1790s, and commer- 
cially available databases of scientific literature. Got a patent application 
for a new drug? Check the databank. If the drug’s not there, it’s probably 
patentable. This approach is fine for tangible things like drugs. But what 
if we enter the Alice-in-Wonderland of software patents and try to figure 
out, say, if the search techniques used by the Patent Office database pro- 
gram itself are patentable? Good luck. 

“We search the patent database, both US and foreign, and we search 
every commercial database,” says Bruce Lehman, commissioner of 
patents and trademarks. “But there are many concepts that have been 
done which are what I call folklore. They are out there, and people know 
about them, but we can’t find any written documentation. The examina- 
tion process requires that we have a written document which we can 
point to which states a particular fact. Too often we can’t find that docu- 
mentation. Then when the patent is issued, some people say, ‘Well, this is 
well-known, it has been in the industry for years. ” 


Searching for the Needle 

Roughly 80 patent applications show up on Heather Herndon’s desk each 
year. (The applications are randomly assigned among the dozen or so 
examiners in Herndon’s unit - a process which assures fairness and theo- 
retically prevents the examiners in the group from overspecializing.) A 
new application waits for a few months, until Herndon has a free 
moment to crack its wrapper. The first thing she does with a new patent 
application is read the inventor’s “claims” to figure out what kind of 
invention is actually being described. Over the years, the Patent Office 
has developed a taxonomy of inventions, an elaborate system with class- 
es and subclasses, each with its own numeric code. Making this classifi- 
cation is a slow, error-prone procedure. 

Once she’s decided in which category the invention belongs, Herndon 
walks across the hallway to the terminals that are part of the Patent 
Office’s Automated Patent System, a twenty-year, half-billion-dollar effort 
to automate the Patent Office’s filing system. The most visible part of the 
system are the custom-built, two-screen terminals that let examiners 
cruise through the Patent Office’s more than five million issued patents. 
Group 2300’s examiners are among the first at the Patent Office to get 
access to the terminals, Other terminals are located on the first floor of the 
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Patent Office’s building and in various repositories around the country. 
According to the Patent Office, the Automated Patent System is one of 
the world’s largest online databases. The computers that run it have more 

than 400 optical drives, each with 6.4 Gbytes of online storage. The stor- 
age requirements are so immense because the system includes a com- 
plete photograph of every patent going back to patent Number 1; it also 
stores the text for every patent going back to the late-1970s. The examiner 
can view each patent on the screen or click a button and have a copy 
printed on a nearby high-resolution printer. 

Scouting out old patents with the Automated Patent System is a lot like 
information-surfing on the Internet with gopher and Mosaic. For example, 
to do a search on Steir’s hairstyle simulation patent, it takes Herndon just 
a few keystrokes to pop up a list of all the patents in a class 395, “Comput- 
er Graphic Applications,” subclass 135, “merge overlay.” With a few more 
keystrokes she can broaden her search to include subclass 134, “clipping”; 
subclass 155, “object positioning”; and subclass 137, “rotation.” 

Ifthe Automated Patent System doesn’t turn up the invention, the next 
stop is down the hall at the Electronic Information Center. Here a staff of 
two trained searchers have access to more than 900 online databases, 
including major American vendors like Dialog, STN International, and 
Mead Data Central, as well as European vendors like Data-star and Ques- 
tel. The Electronic Information Center has a storage tower equipped with 
56 CD-ROM drives. Searching can be expensive, says Elaine Hickey, the 
center’s librarian, but cost doesn’t really matter: “If they need it, we get it.” 

Unfortunately, says Hickey, there’s a huge chunk of the prior art that 
the Electronic Information Center can’t touch: books. Few publishers 
have allowed the full text of their books to be incorporated into online 
databases. Even seminal textbooks on computer graphics and algorithms 
are missing. That’s not a problem in fields like chemistry or biology, 
where textbooks almost never print information that hasn’t first appeared 
in journal articles. But in computer science, where academics commonly 
save up their best work for big textbook projects, it’s much easier for an 
examiner to erroneously issue a patent. 

That’s probably what happened last year, when the Patent Office 
awarded Patent Number 5,241,671 to Compton’s New Media. 

The Compton’s patent contained 41 claims that broadly covered any 
multimedia database allowing users to simultaneously search for text, 
graphics, and sounds - basic features found in virtually every multimedia 
product on the market. The Patent Office granted the patent on August 31, 
1993, but it went unnoticed until mid-November, when Compton’s made 
the unusual move of announcing its patent at the computer industry’s 
largest trade show, Comdex, along with a veiled threat to sue any multi- 
media publisher that wouldn’t either sell its products through Compton’s 
or pay Compton’s royalties for a license to the patent. Compton’s president, 
Stanley Frank, stated it smugly for the press: “We invented multimedia.” 

The denizens of the multimedia industry thought otherwise. In dozens 
of newspapers around the country, experts asserted that Compton’s 
patent was clearly invalid, because the techniques that it described were 
widely used before the patent’s October 26, 1989, filing date. Rob Lippin- 
cott, the president of the Multimedia Industry Association, called the 
patent “a 41-count snow job.” Even Commissioner Lehman thought that 
something was wrong. 

“They went to a trade show and told everybody about it. They said they 
were going to sue everyone,” says Lehman, who first learned of the 
Compton’s patent from reading an article in the San Jose Mercury News. 

“I try not to be a bureaucrat,” he adds. “The traditional bureaucratic 
response would be to stick your head in the mud and not pay attention to 
what anybody thinks.” Instead, Lehman called up Gerald Goldberg, 140» 
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Can You See Into The Future? 


A dynamic new consumer product development group of a major Fortune 500 corporation has three exciting opportunities for 
marketing visionaries who can turn the future into reality. These positions are located in the corporation's Chicago suburban facility. 
We seek three Product Development Managers over the following areas: 


MULTI-MEDIA INFORMATION SERVICES 
AND MULTI-MEDIA SHOPPING 


Your principal challenge will be to establish new categories of services that are now unfamiliar to consumers. Specifically you will 
develop new business opportunities in the $26 billion interactive multi-media market by delivering value-added services to 
consumers. Responsibilities include opportunity identification, creation of business plan, and market trial of new services. One 
position will focus on information services specifically targeting healthcare, education and entertainment industries; another position 
will focus on catalog, electronic, and home shopping. 


These two positions will require at least five years of product marketing experience that includes high tech product introductions. 
Business development and negotiating experience is necessary. 


MULTI-MEDIA TRIALS 


This technical marketing position will be responsible for the successful trial and launch of new interactive multi-media products. You 
will act as liaison with the development team to design and develop the service. You will also create and execute marketing rollout 
plans including marketing communications and channel launch. 


This position requires at least five years of product marketing experience that includes multi-media and interactive product 
introductions and technical marketing expertise. 


These challenging positions will need an entrepreneurial mindset as well as a high level of creative problem solving and 
communication skills. An ability to work effectively in an unstructured, team-oriented environment is needed. A bachelor's degree 
is required; a master's is ideal. A highly competitive salary/benefits package and an attractive professional work setting will 
complement the opportunity to make full use of your considerable expertise. To apply in confidence, send resume to: 


Executive Search Consultant 
Р.О. Box 73 = Glen Ellyn, IL 60137 
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Just Zap It! 


eware of your computer: It's not as innocent as it 

looks. In fact, according to Don Sellers - who 
spent three years researching before writing this 
book - more than ten million people are hurt by their 
computers each year. That's more than the number of 
people injured annually in car accidents! 

Computer users don't have to resign themselves to 
being just another casualty, however. Zap! thorough- 
ly tackles this modern epidemic. Sellers examines 
common computer-related ailments - including 
carpal tunnel syndrome, eyestrain, stress, headaches, 
and back and neck pains - with hundreds of suggest- 
ed remedies and preventive tips. Sellers also looks 
objectively at debatable hazards, such as the dangers 
of monitor radiation and the effects computers may 
have on pregnant women. 

Although most computer injuries are reversible, 
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2ар!: How to tame that vicious, snarling computer of yours. 


Sellers emphasizes that prevention is important. He 
illustrates “the perfect workstation,” with guidelines 
suggesting the best ways to arrange your office. He 
has one chapter solely dedicated to the computer 
chair and another to the desk. 

Zap!is easy to read, with lots of sidebars, graphics, 
and diagrams. It serves as a comprehensive directory 
of computer-related health problems, but for those 
who want a more in-depth look at a particular com- 
puter ailment, the book offers an extensive list of 
other resources on the subject. 

So don’t let your computer bully you - learn to 
fight back! – Carla Sinclair 


Zap!, by Don Sellers, US$12.95. Peachpit Press: (800) 283 9444, 
+1 (510) 548 4393. 


VR Means Voice Recognition 


ong a holy grail of computing, continuous speech recognition has 

kept IBM researchers busy for 22 years. But only because of break- 
throughs in the last several years has the technology migrated from the 
labs to the desktop. I used IBM's US$998 Personal Dictation System for 
two weeks on an IBM PS/2 Model 90 running OS/2, and the one phrase 
that ran through my mind was: “This is the best speech recognition 
I’ve used costing less than $15,000.” 

The Personal Dictation System is a Siamese coupling of software and 
a special hardware card, currently limited to running on OS/2 with 16 
Mbytes of RAM and plenty of disk space. A version for IBM's Unix sys- 
tems is also available. 


After a training session that borders on tedious, the Personal Dicta- 
tion System is calibrated to your voice. The results are virtually incred- 
ible — particularly for anyone who’s used and subsequently scoffed at 
earlier voice recognition systems. Evidently others agree: Elton Sher- 
win Jr., market development manager for IBM speech recognition, said 


Replace that old wetware-based dictation system and save big $$$! 


that close to 150 developers are working on speech-enabled products 
for the system. At present the Personal Dictation System can take dicta- 
tion at better than 70 words per minute - using 32,000 words broken 
down into different context dictionaries. 

According to Sherwin, the Personal Dictation System is particularly 
adept at handling long technical words - a characteristic that has 
endeared itself to the medical community, which currently accounts 
for close to 40 percent of Personal Dictation System units sold. Special 
vocabularies for medical, legal, and other markets are under construc- 
tion. As a native Noo Yawker who typically speaks at auctioneer speeds, 
meeting Personal Dictation System’s requirement to distinctly separate 
each word was, at first, a bit of a challenge. In fact, this last paragraph 
was written on the IBM system. Although the paragraph took a while to 
get down and the system is certainly not infallible, there is something 
magical about watching words you’re speaking appear on the screen 
and seeing corrections being made as the system chooses the appropri- 
ate words for the context. IBM has some mondo hot technology on its 
hands here. I can’t wait for it to be in everything from my microwave to 
my stereo - and, of course, my computer. — Rich Santalesa 


IBM Personal Dictation System: US$998. IBM: 800 TALK 2ME, +1 (914) 765 1900. 
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Cyberspace 


yberspace, one of my 

friends writes, is where no 
one can hear you type. And 
that's the trouble — it's lonely 
out (in?) there. 

There is another way — 
rather than injecting yourself 
into the synthetic world, why 
not place it around you, like 
wallpaper, and create a space 
that's more than just between 
your ears. It’s possible, finally, 
thanks to the US military (who 
funded development) and the 


very clever folks at VRex. Their 
VR-1000 allows you to display 
cyberspace anywhere you can 
cast an overhead projection. 
The VR-1000 projects a full- 
color, full-motion 3-D image, 
an illusion so compelling it 


No antique headmounts! 


must be seen to be believed. 
Like all 3-D systems, special 
viewing glasses are required; 
unlike others, these are cheap 
“passive” glasses (no flicker 
shutters to cause headaches), 
so an entire room full of people 
can cruise around cyberspace 
together, for the price of a 
single headmounted display. 
VR-1000 is intended to bea 
complete 3-D display system, 
and it can accommodate a live 
video image as easily as 
computer-generated data. The 
display can play back from a 
stereo video source; this could 
prove invaluable to surveyors, 
or architects, or anyone who 
needs to get a feel for the 
shape of the landscape, real or 
simulated. — Mark Pesce 


VR-1000 3-D Stereoscopic 
Projection Panel: US$8,995. 
VRex Inc.: +1 (914) 345 8877. 
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Beyond DNA 


f you think “artificial life” means artificial intelligence, neural nets, 

and androids, you’re partly right. “A-Life” is a broad discipline that 
studies lifelike behavior in traditionally nonliving matter and systems. 
It involves biology, computer science, engineering, robotics, mathemat- 
ics, ecology, philosophy, and God only knows how many other things. 

Because interest in the field is growing so fast, the debut of the quar- 
terly journal Artificial Life comes at a perfect time. As Editor in Chief 
Christopher Langton, director of the Artificial Life Program at Santa Fe 
Institute, explains, A-Life literally means “life made by humans rather 
than nature.” But he adds that the discipline is too new to be 
constrained by short definitions. 

On the whole, the journal is very cool. My favorite article in the pre- 
miére volume is an overview that focuses on artificial life as a tool for 
biological study. Authors Charles Taylor and David Jefferson, both of 
UCLA, classify and describe biological problems they think can benefit 
from A-Life research. They claim new hardware, software, and wet- 


Artificial Life: A quarterly journal of the bottom-up approach to smart systems. 


ware, for example, are getting much better at capturing the complexity 
of living systems, which are hard to manipulate and control in experi- 
ments. A-Life models are especially suited for studying natural evolu- 
tion, the authors point out. In one recent study on sexual selection, a 
computer program helped show that certain propositions were true 
under a much broader set of circumstances than could be proved by 
traditional mathematical analysis. 

The journal also has a BBS - Artificial Life Online - accessible via 
telnet, gopher, World Wide Web, or ftp. The BBS includes a discussion 
forum, a bibliographic database, e-mail, and a server for uploading and 
downloading papers and software. 

Before you subscribe, bear in mind that Artificial Life is not light 
reading - it's a scholarly journal, after all, and it gets technical. While I 
was reading, my mind occasionally wandered, and I would ponder big 
questions like “What is life, anyway?" and “Must “artificial death' also 
exist?" Unfortunately, I didn't find the answers in Artificial Life, but I 
did have fun searching. – John Morkes 


Artificial Life, USS45 per year. MIT Press Journals: +1 (617) 253 2889. ftp: alife.santafe.edu, WWW site: 
http://alife.santafe.edu. 
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CD-ROMs That Suck 


he Lifestyles of the Rich and Famous Cookbook 
(Compton's New Media) 

When you buy this CD-ROM, you are buying, among 
other things, a postage-stamp-sized interview with 
Jerry Lewis. Is this really something you want in your 
house? How 'bout a fawning summary of Ivana 
Trump's post-Donald accomplishments? Cher on 
haute cuisine? Any of Brooke Shields's recipes? Do you 
really want to hear Robin Leach braying "EXCELLENT 
choice!" whenever you click on something? 

And the cookbook! Here is what the "Cooking Tips" 
section tells us: "Herbs can be used in place of salt. 
You can cut fresh herbs with scissors and pound dry 
herbs with a mortar and pestle." That's it. That's all of 
the cooking tips. Eat hearty! 


Tony Quinn's Virtual Galaxies (Wayzata) 

The copy on the jewel box promises "a dazzling 
journey into the virtual worlds of Tony Quinn." It 
should have promised "a sampler of what Tony Quinn 


Dinosaur Safari: Destined for quick extintion. 


was able to whip up while he was learning how to use 
his illustration and rendering programs," because 
that's what this is. One picture of canned cling peach- 
es after another. Really. 

And then there are the flying dogs. Well, they're 
more like brightly colored collections of cones and 
cylinders and spheres arranged into the rough shape 
of dogs. Doglike shapes that move over fractal land- 
scapes in an approximation of flight for almost twen- 
ty seconds at a time! Bad synthesizer music! 

This is exactly what people who don't quite know 
why they're spending a couple of grand on a multime- 
dia PC are afraid they're going to get stuck with. 


Dinosaur Safari (Creative Multimedia) 

This sounds obvious, but apparently it is not: if you 
design a program for children, a child — or, at least, an 
adult - should be able to understand it. 

In this program, you zoom into the past, voyage 
through weird landscapes, and from time to time 
animated dinosaurs crawl into your ken. Some of 
these dinosaurs are very nicely done. 


Continued next page. 
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С02 DETECTOR:BILL FAULKNER 


CD-ROMs That Suck cont. 


But what, apart from showing off animated 
dinosaurs, is this program all about? It's hard to say: 
there is a story line about going back in time to take 
photographs for the National Chronographic Society, 
and there is some business about “energy crystals” 
that suggests that there might be a game of some 
kind going on here, but it’s terribly obscure. 


USA Today: The Nineties, Part One 
(Context Systems) 


This CD-ROM gives you all of the excitement of 
reading back issues of USA Today with none of the 
inconvenience of being stuck in an airport between 


planes. 


Animal Kingdom (Aris Entertainment) 

This is a CD-ROM full of multimedia clip art. There’s 
nothing here but photographs and short videos of 
animals. Cool if you want to use a picture of a scream- 
ing baboon for your Windows wallpaper, or if you're 


Tony Quinn's Virtual Galaxies: Just what you were afraid of. 


putting together a presentation that just won't fly 


without footage of mountain goats. 


This also contains many reusable clips of New Age 
music - the less said about these the better. 


The Interactive Adventures of Seymour Butts 


(Interotica) 


Digital re-creations of surgically modified drug 
addicts performing joyless sex acts for a nation of 
consumers: this sounds romantically cyberpunk, but 
it's just smut. Grainy, jerky smut with a video image 
the size of a playing card. This program is actually 
less interactive than your VCR - it doesn't even have a 


"rewind" button. - Bob Rossney 


Compton's New Media: (800) 862 2206, +1 (619) 929 2500. Wayzata 
Technology Inc.: (800) 735 7321, +1 (218) 326 0597. Creative Multi- 
media: +1 (503) 241 4351. Context Systems Inc.: +1 (215) 675 5000. 
Aris Entertainment: (800) 228 2747, +1 (310) 821 0234. Interotica: 


(800) 865 9000, +1 (310) 453 5068. 


A New Look at Silent Cinema 


ored with the same old selections on video? Then go back to the 
beginning - literally — with the silent cinema classics from Mile- 
stone Film & Video. You'll be surprised at what you find. 

Forget what you think silent films are all about. This ain't no herky- 
jerky Keystone Kops nonsense with a tinny piano score to kill your 
nerves. АП of Milestone's releases have been fully restored to their 
original pristine visual quality, with lovely new music scores specially 
commissioned for the releases. Milestone is currently offering three 
unique silent cinema series: 

* The Age of Exploration, an octet of on-location adventures from 
Africa, Asia, Antarctica, the South Seas, and the Middle East, marking 
the first celluloid exploration of foreign cultures and terrains, and the 
long-unseen Grass and Chang from filmmakers Merian C. Cooper and 
Ernest B. Schoedsack, the creators of King Kong. Long before anyone 


PY vu 


Milestone Film and Video: This ain't no herky-jerky Keystone Kops nonsense. 


thought twice about multiculturalism, these films depicted indigenous 
peoples with an amazing sensitivity and intelligence that vanished 
with talking pictures. US$59.95 each. 

* Family Fun, including the original 1920s Felix the Cat cartoons, the 
films of the long-forgotten animation pioneers Winsor McCay and 
Ladislaw Starewicz, a 1920s version of The Last of the Mohicans, and 
the world’s first rampaging dinosaur epic, the 1925 version of The Lost 
World. Kids will be amazed to discover cartoon classics that are not 
repeated ad nauseam on TV. $59.95 each. 

* Early Russian Cinema, a ten-set anthology of Tsarist-era films nev- 
er before seen in the US. This is a gold mine for film buffs and Russo- 
philes, depicting both urban and peasant life in the immediate years 
before Lenin and his pals took over. $29.95 each, $250 for the entire 
set. — Phil Hall 


Milestone Film & Video: +1 (212) 865 7449, fax +1 (212) 222 8952. 


The Electronic 
Nose 


arbon monoxide is a 
LE odorless, colorless 
gas that can cause instant 
death in high enough concen- 
trations. It binds to the hemo- 
globin in the blood, making it 
unable to perform its function: 
carrying oxygen to your body. 

Until recently, the best 
affordable CO detector was a 
plastic card with a red spot in 
its center. If the red spot got 
dark, carbon monoxide was in 
the room. That darkened red 
spot could save your life — if you 
happened to notice it before 
you lost consciousness. 

Now there's a better way. 
The Electronic Carbon Monox- 
ide Detector is the size of a 
paperback book and hangs 
from a 110-volt outlet. It 


CO detector: Buy or die. 


sounds a shrieking 85-decibel 
alarm if it detects CO in danger- 
ous concentrations. 

This unit isn't perfect: it 
won't detect carbon monoxide 
levels lower than 100 parts per 
million — still high enough to 
cause headaches with persis- 
tent exposure but not enough 
to cause death. On the other 
hand, any exposure to this 
poisonous gas is too much. 

It's only a matter of time 
before CO detectors become a 
mandatory part of building and 
housing laws like smoke 
detectors. But why wait? Get 
one of these today, to prevent 
your next sound sleep from 
being your last. 
= Simson L. Garfinkel 


Electronic Carbon Monoxide 

Detector: US$49.95. American 
Sensors Electronics Inc.: (800) 
387 4219, +1 (905) 477 3320. 
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Tech Imitates Life 


e open to a cockroach. 

Unlike Kafka’s, this insect 
is not an absurdity, but a robot 
learning to walk. And David H. 
Freedman’s book Brainmakers 
not only tells us how this is so, 
he also points to what's next: 
machines that think. 

Leaving the cockroach, 
Freedman directs us to the 
birth of artificial intelligence in 
the 50s. Then we cross disci- 
plines again, just as Al has, 
from computer science to 
mathematics to physics to 
biology. We see neural nets 
grow. We watch genetic 
algorithms evolve. We ехрегі- 
ence animals, such as the 
cockroach, learning. We 
witness the creation of artificial 
life, both simulated and real. 


DAVID H. FREEDMAN 


We explore the quantum 
mechanics of our brains. 
Biology gave you the 
intelligence to read this review, 
thus Al is biology-headed, ac- 
cording to Freedman's logic. In 
fluid, nonacademic, choice 
prose, Brainmakers renders 
fuzzy ideas clear, paints vivid 
pictures of often “out-there” 
researchers, and — best of all - 
tells the truly engaging story of 
humanity's quest for the keys 
to recreate its most valuable 
possession - the mind. 
"Nature has provided a 
blueprint for intelligence and AI 
is finally prepared to follow it," 
are the closing words of the 
book. Computers today crunch 
numbers; computers tomorrow 
will think. — Jeffrey Goldsmith 


Brainmakers, by David H. 
Freedman, US$22. Simon & 
Schuster: (800) 223 2348, 
+1 (201) 223 2336. 


JULY 


WIRED 


1994 


The Ultimate Cut and Paste 


Bier in the '60s, while most of my artwonk friends, Rapidograph pen 
in hand, obsessed their way through amphetamine-driven nights at 
the drawing board, I was doing odd things with an X-Acto knife. I was a 
collage artist, a cut-and-paste kinda guy. More than once, as I was 
trying to render some arcane effect (like cutting out all the glass from 
tiny window frames for a paper model of a building), I wished there 
were an easier way. Twenty-five years later, I see wild composite work 
being done by artists using Photoshop. Looking at all of the thick *How 
to use Photoshop" books, again I longed for something easier. Software 
wizards have answered my prayers with a cool program called Specu- 
lar Collage. 

Collage concentrates on what it does best: layout. It does not try to 
be all things to all people. Prepare your images (color-correct, crop, 
fiddle about with pixels) in a program devoted to that kind of work, 
something like ColorStudio or Photoshop. After the images are ready, 
it's pure playtime once you get inside Collage. 


Specular Collage: A virtual X-Acto knife for Photoshop. 


Each image in Collage is automatically assigned its own layer so you 
can endlessly finesse its location. There are some basic tools to work 
with, enabling you to rotate, skew, and crop. There's a basic text tool as 
well. Some major effects (“shadow” for 5-D simulation and “feathering” 
to soften the edge of the image) are skillfully automated, offering lots of 
room for experimentation. You can group images together, determine 
how transparent they'll be, and deftly determine what image will over- 
lap another. Masks can be toggled on and off with ease. The full range 
of transfer methods that determine how images will interact with each 
other (copy, add, subtract, etc.) are also in your tool kit. 

As important as the tool collection may be, what really shines in 
Collage is the clean interface and the casualness with which your 
vision can be brought to bear on the project. Response is sprightly, the 
tools intuitive. The results, provided you're feeling arty that day, will 
delight you. My X-Acto knife feels lonely already. — Peter B. Sugarman 


Specular Collage: US$349. Specular International: (800) 433 7732, +1 (413) 253 3100. 


eWorld Ho! 


eta testing Apple's eWorld online service is a bit 

like walking through a multimillion dollar man- 
sion that is still under construction. You can tell the 
rooms are going to be beautiful (and functional) 
when they're finished, but at the moment there's still 
alot of work to be done. So far, the GUI is incredibly 
cool - eWorld is going to force America Online and 
other online services to upgrade both the graphics 
and ease of access to their information if they want to 
remain competitive. 

eWorld is, well, both hip and cute. It looks like a 

cartoon town (complete with traffic sounds), contain- 
ing the eMail Center, the Community Center (right, 
that's where you can talk to your friends), the Com- 
puter Center, the Business and Finance Plaza, the 
Learning Center (which at the moment contains only 
Grolier's Encyclopedia), the Arts and Leisure Pavilion 
(where you can find reviews of the latest albums, 
arts-related discussion groups, Hollywood gossip, 
and the like), the Newsstand (beyond news updates 
from Reuters and USA Today not a lot has hit the 
racks - yet), and the Marketplace (hardware and 
software will be available from MacZone and Apple). 


Want your information in a too-cute wrapper? Try eWorld. 


It's a bit too soon to get a true fix on eWorld cul- 
ture, since only beta testers could log on when this 
was being written. At this point, the level of discus- 
sion in eWorld Live, one of the five chat rooms cur- 
rently available, is on par with an America Online 
discussion. There was a guy making semi-obscene 
remarks who had to be reprimanded by an eWorld 
staffer — hey, this is like America Online! The best 
place to get pizza was addressed for about fifteen 
minutes one evening. Someone wanted to know how 
to fix a broken reverb unit. In other words, there area 
lot of folks killing time. 

If you're not already online, eWorld looks to be a 
great place for newcomers to get a taste of eLife. If 
you are already online, you might want to check it out 
for a month to compare it to the service you're now 
using. Of course if you're already an experienced net 
surfer and prefer your information "raw," you proba- 
bly don't even want to bother with a commercial 
service like this one. 

Apple expects eWorld to be commercially available 
by the time you read this. - Michael Goldberg 


eWorld: $8.95 per month with two hours evening and weekend use. 
Apple: (800) 775 4556, +1 (408) 974 1236. 


Explore the terrifying and fascinating world of earthquakes in this interactive multimedia CD with Ted Koppel апа 


the cameras of ABC News. Combining 40-minutes of film footage of the world's most dramatic 
earthquakes with graphs, maps, charts and thousands of photographs, Earthquake reveals both the scientific findings 
and the human dramas behind these cataclysmic forces. \ 
Authoritative text from the book Terra Non Firma, by Stanford earthquake scientists, plus instructions оп how to prepare ` 
for and survive an earthquake make this interactive CD a must for parents, teachers and anyone 


interested in the natural forces that impact our lives. 


From the grandeur of the inauguration to the Watergate scandal that destroyed the Nixon presidency, 
this is H.R. Haldeman's complete declassifieç journal as never before experienced. Featuring 45 minutes 


of stunning, never-before-seen home video shot personally by Haldeman when he served 
as Nixon's chief of staff, plus 700 photographs, audio narration, and the entire 2,200-page unabridged 
journal, the Haldeman Diaries multimedia с CD is TY 


the ultimate i insider's - є с TS 
— 


events that shook America. 


SONY 
Inside the Nixon White House 
айыб. aT ee A 
H.R.Haldeman er s 
IMAGESOFT, 


Distributed by Sony Electronic Publishing Company, 2400 Broadway. Suite 510, Santa Monica, CA 90404. Portions € 1994 Sony Electronic Publishing Company. Portions © 1994 Haldeman Family Trust. Portions © 1992 
Apple Computer, Inc. All rights reserved. Reprinted by arrangement with G.P. Putnam's Sons, a division of Berkley Group, Inc., from The Haldeman Diaries by Н.В. Haldeman © 1994 by Haldeman Family Trust. Portions 
© 1994 Sony Electronic Publishing Company. Portions € 1994 American Broadcasting Companies, Inc. Portions © 1992 Apple Computer, Inc. All rights reserved. 


Drive Like Jehu 


Yank Crime 
Interscope Records 


D^ Like Jehu's debut LP starts with guitar whis- 
pers, then explodes into 45 minutes of scathing 
art-punk. These San Diego boys were intent on find- 
ing a sound - if not by experimentation, then by 
sheer brute force. 

Well, they got their wish all right. From raw begin- 
nings of high-intellect post-hardcore, Jehu has 
forged a pensive, controlled attack, bolted down 
with machine-like repetition and painfully restrained 
quiet. The components - Rick Fork's desperate voice, 
John Reis's sonorously screamin' guitar, and the 
deadpan foundations of bassist Mike Kennedy and 


DRWE LIKE JEHU 


drummer Mark Trombino - are all there; on Yank 
Crime the songs are longer, slower to change, yet 
powered by the same inimitable fury. 

Amid the sinuous barrage of metronomic rhythms 
and post-Ayler guitar squall that Jehu seemingly has 
on tap, they have ultimately found peace in long, 
shapely redivisions of the sound. The apparent loss of 
cathartic bursts is recompensed by the depths to 
which they extend their power. Lay bare the bones of 
wry semi-epics like "Luau!" which, amid its hammer- 
ing soundscape, creates room for a drifting vocal duet 
and several instances of the finest bloody-knuckled- 
space-feedback guitar screech that the digital medi- 
um has managed to encode. - Patrick Barber 
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Неѕрёгіоп XX 
20 Years 
Auvidis/Astrée 


The superb early-music group 
Hespérion XX celebrates its 20th 
anniversary with this sampler of 
its many albums. With its core of 
fretted viols led by Jordi Savall, 
and the crystal-clear soprano of 
Montserrat Figueras, the group 
offers up instrumental and vocal 
music of 16th- and 17th-century 
Europe, specializing in neglected 
masterpieces of the Spanish 
Renaissance. Even so, though 
specially priced, this disc lacks 
the usual extensive liner notes 
of their full-priced offerings. 

- Bryan Higgins 


ERION XX 
ag 


Rust 
Rust 
Atlantic Records 


Remember those friends who 
somehow never managed to 
escape that suburban, white- 
trash town you grew up in? 
Fueled by boredom and dim 
prospects, they formed a band 
called Rust. Rust's songs are as 
aggressive and sardonically witty 
as one might expect from a 
bunch of smart-assed guys who 
spend their nights swilling Bud- 
weiser and watching "Head- 
banger Ball" on their mom's 
television. Yet while they lack the 
pure inventiveness of Soundgar- 
den, Rust still manages to re- 
create the ambience of a McDon- 
ald's parking lot at 11 p.m. on a 
Saturday night. 

- Sean Manseau® 


The Robert Fripp 
String Quintet 
The Bridge Between 
Discipline Records 


Fripp considers this a minor 
musical statement, but The 
Bridge Between packs in some 
very fine music indeed. These 
works for five guitars (including 
a Chapman stick, augmented by 
Frippertronics — an elaborate 
multitrack recording/mixing 
tape-delay system) range from 
arrangements of JS Bach (ho- 
hum), to propulsive, repetitive, 
minimalist character pieces 
and dramatic, atmospheric 
soundscapes. Dynamism and 
supreme musicality dominate. 
The fact that this was recorded 
live makes it all the more im- 
pressive. - Dean Suzuki* 


Aphex Twin 
Selected Ambient Works, 
Volume Il 


Warner Bros/Sire Records 


This double-CD set is being 
termed the best ambient offering 
to come from Aphex Twin by the 
people who know — the DJs. The 
influence of ambient legend Bri- 
an Eno is apparent throughout. 
There are no inapproriate samples 
to confuse,only thought-fully 
composed pieces to transport 
you. The tracks bear no names: 
they are in typical Aphex Twin 
style - anonymous, allowing lis- 
teners to create their own titles. 
This interstellar voyage com- 
pletes its acoustic mission by dis- 
covering previously unex- 

plored environments and 
transmitting new emotions. 

- Lisa Ferrara 


Nine Inch Nails 

The Downward Spiral 
Interscope 

One might dismiss the dark, 
autobiographical follow-up to 
1989's Pretty Hate Machine as 
self-indulgent bombast, but The 
Downward Spiral is too tight and 
lean, snarling at the end of its 
chain, to do so. Trent Reznor's 
broad songwriting spectrum and 
sheer range of volume compen- 
sate for his narrow emotional 
breadth, with eternally pissed off 
vocals hissing through Spiral’s 
driving hard beats, guitar fuzz, 
synth, and touches of acoustic 
piano, Lyrical content prevents 
much radio airplay: Better grab a 
copy before Reznor kicks your ass 
and writes a song about it. 

- Colin Berry® 


Harold Budd 


She is a Phantom 
New Albion Records 


This thick, though airy, night- 
spun tapestry of individual rever- 
ies, lashed together with haunt- 
ing metaphor and vivid aural 
imagery, is the fruit of Budd's lat- 
est ambitions. Marking another 
stunning entry in Budd's reper- 
toire of spells, She is a Phantom 
offers seventeen vignettes that 
freely conjure fantasy, observa- 
tion, remembrance. Budd musi- 
cally picks his way through their 
resulting mazes, letting the life of 
each individual suite reveal itself 
without imposed boundaries. 
The result is a collection of poetry 
— the seductive hallucinations of 
the subconscious as it speaks in 
words, images, and music. 

- Kristin Spence* 


Chris Potter 
Concentric Circles 
Concord Jazz 


As a member of Red Rodney's 
fiery aggregation, saxophonist 
Chris Potter proved he can bop 
with the best of them. But rather 
than jump on the en vogue hard- 
bop bandwagon, 23-year-old 
Potter's quintet steps out by 
exploring music that defies cate- 
gorization. Eclectic? Perhaps. 
Trendy? No: Never do his highly 
original compositions forsake the 
bullish traditions of jazz. 
Straight-ahead swing alternates 
with subtle acoustic funk and 
Eastern rhythms, underpinning 
an advanced harmonic palette 
that entices the listener to par- 
take time and again. 

— James Rozzi* 


th faith healers 


Imaginary Friend 
Elektra Entertainment 


th faith healers manage to inte- 
grate sweet, Olympia-style pop 
with abject anti-music, often 
within the same song. A sense 

of urgency is underscored in 

lead vocalist Roxanne Stephens's 
alternately winsome and 
aggressive vocal change-ups. 
Experimentalism finally gets the 
upper hand in the last song, 
"Everything, All at Once Forever": 
40 minutes deep, this cut of 
insinuating guitar chords is 
abruptly interrupted with twelve 
minutes of subsequent silence, 
after which the song is reclaimed. 
Come to the fountain of sonic 
healing. — Alan Rapp® 


MICROWAVED CD: LISA SEAMAN 


Messiah 


Twenty First Century Jesus 


This one we'll leave to quotes from the office. While Matt was feigning a 
nose bleed, the following was heard from different desks in the ware- 
house: “Oh! I'm raving my panties off!” "What izzz this shit?!" “Sounds 
like chimpmunks fucking,” and, of course, “Make it go away." – KS 


MUSIC ACCESS 


If you'd like to hear 
excerpts from these discs, 


= 
call (900) 454 3277 
(95 cents per minute). 
Touch Tone Required. 
Under 18? Get Parent's Permission. 


When prompted: Music Controls: 
Enter Access Code 3- Fast Forward 
(under the name 4-Louder 
of the artist). 5-Softer 
*-Exit music/bypass 
most prompts 


A charge of 95 cents per minute will appear on your 
phone bill. An average call is about 2.5 minutes. Music 
Access samples for reviews in this issue are active 
June 7,1994 - September 1,1994. 


№ tthe beginning of each music review, you'll find a 

; "A four-digit code for each album. To hear sample 
cuts, dial the 900-number below, entering this code 
when prompted. You'll hear up to three minutes of 
music, at 95 cents per minute. "Fast forward" by punch- 
ing 3, louder volume 4, softer 5. To use Music Access, you 
have to be 18 and have a touch-tone phone. 


Code Artist and Title 

1276 Hesperion XX, 20 Years 

1277 The Robert Fripp String Quartet, 
The Bridge Between 

1279 Chris Potter, Concentric Circles 

1280 Rust, Rust 

1281 Aphex Twin, Selected Ambient Works 

1282 Harold Budd, She is a Phantom 

1283 th faith healers, Imaginary Friend 


INSTEAD OF JUST WATCHING, CREATE THE MEDIA 
WITH LOW-PRICED, HIGH-POWERED MEDIA SOFTWARE FROM OSC 


DECK II won the 1990 
and 1993 MacUser Eddy 


Z an ™ Award for Best New 5\ 
- e - DECK II $399 Music & Sound Product 


E TE (di Process Options Window’ 


DIGITAL AUDIO WORKSTATION SOFTWARE FOR MACINTOSH 
DECK 11 OFFERS CD-QUALITY MULTITRACK HARD DISK 
RECORDING WITH TIMELINE-STYLE WAVEFORM EDITING, 
CONTINUOUS SYNC TO ALL SMPTE FORMATS, UNLIMITED 
VIRTUAL TRACKS AND DIGITAL MIXING, REAL-TIME MOVING 
FADER AUTOMATION, SYNCHRONOUS QUICKTIME MOVIE 
PLAYBACK DIRECT FROM DISK AND TANDEM OPERATION WITH 
METRO FOR INTEGRATED MIDI + DIGITAL AUDIO. FOUR 
TRACKS ON DIGIDESIGN SOUND TOOLS II/AUDIOMEDIA™, SIX 
TRACKS ON SPECTRAL INNOVATIONS NUMEDIA™ CARDS AND 
660AV, EIGHT TRACKS ON PRO TOOLS™ & MACINTOSH 840 Av. 
660/840AV - NO AUDIO CARD REQUIRED! 


A METRO $225 


METRO 15 OSC'S PROFESSIONAL MIDI SEQUENCER, WITH THE 


FEATURES YOU EXPECT FROM A HIGH-END SEQUENCING 
PACKAGE PLUS А SIMPLIFIED INTERFACE AND FULL 
BACKGROUND & FOREGROUND SYNCHRONIZATION WITH DECK 
Il. METRO INCLUDES SUPPORT FOR GALAXY™, UNISYN™, 
OMS, MIDI MANAGER AND MIDI TIME PIECE'", 


b 


CALL OSC AT 1-800-343-DECK TO LEARN MORE. 


FREE ACCESS 
NO CREDIT 
CARD NEEDED 


© Sexy Talk with Singles/Couples 
© Over 100,000 Adult GIF, Shareware, 
Windows/DOS Files — updated daily! 
e Unlimited Downloads * Call NOW! 


USE YOUR MODEM TO DIAL 
1-809-563-0116 


Callers must be 21 or older! Long distance rates apply. 


. Because no one 
can remember 
16,000,000 


Internet addresses 


° 
You need 


The Leading Address Book Manager Since 1008 


not 


It’s not who you know, 
it’s who you can reach! 
Organize 
Search 
Sort 
Print 
Dial 
$69.95 Macintosh, and $59.95 Windows. 


600-434-0066 


Portfolio Software, Inc., Richmond, Vermont 05477 


APPLELINK: Portfolio *** AOL: Portsales 
Internet: Portfolio@ADL.com *** CIS: 75300,520 


Online Everywhere! 


Heartwired for Health 


cenario: A heart patient wakes up feeling palpitations and chest 

pains. He calls his cardiologist, but it’s difficult for her to make a 
diagnosis from the patient’s description of his symptoms. Is he due 
for cardiac arrest, or did he just eat his bow] of chili too fast at dinner? 
Instromedix has developed two compact, lightweight devices that will 
help the cardiologist make the right decision, while saving money 
and time. 

The HeartWatch and the King of Hearts Express allow patients to 
record and transmit electrocardiograms (EKGs) via built-in modems. 
The back of the HeartWatch consists of one EKG electrode that contacts 
the skin on the wrist. Whenever a symptom occurs, the patient pushes 
the Record button, then rests a hand on the other electrode/event 
recorder, located on the face of HeartWatch. The unit establishes a 
baseline and then records a high-quality, 30-second EKG rhythm strip. 
The EKG data is sent to the LifeSigns Receiving Center (or similar tele- 
phonic EKG receiver), by pressing another button. A cardiologist ana- 
lyzes the EKG data and decides what action is required, if any. 


Heart monitors: Because a myocardial infarction can spoil your whole day. 


The King of Hearts Express is similar in function, but it’s smaller 
(about the size of a beeper), and weighs only 3.5 ounces including bat- 
teries. Two electrode leads attach to your chest, and you wear the mon- 
itor like a pager, in your shirt pocket, or around your neck. A useful 
feature of the King of Hearts Express is loop memory. This documents 
the patient’s rhythm both before and after the onset of symptoms, aid- 
ing the physician in making a diagnosis. 

The older, costlier cassette-tape-based monitoring devices – which 
are worn for 24 hours then sent to the doctor for analysis – are not as 
useful as the Instromedix devices, since patients' symptoms don't 
always occur on a daily basis. When I wore one of the obsolete devices, 
no symptoms occurred during the 24-hour period, but I did have some 
before and after the monitoring period. 

Already used in hospitals throughout the world, the devices are sold 
to doctors and hospitals, and then loaned out to patients. Heart patients 
can also purchase them with a doctor's prescription. — David Batterson 


HeartWatch and King of Hearts Express: US$1,050 and $1,750. Instromedix: (800) 633 3361, +1 (503) 681 
9000, fax +1 (503) 681 8230. 


Travel Guides 
to Go 


0 you're going to Japan. 

You have your hotels, rental 
car, and business meetings 
worked out, but you don't 
know what to do during your 
free time. Travel books are all 
right, but they're often 
unwieldy and usually not up- 
to-date. 

Try Fodor's Worldview Travel 
Update service. Call a toll-free 
number, give your destinations 
and travel dates, and you're 
immediately faxed the inside 
Scoop on restaurants, recre- 
ational activities, current 
events, exhibits, business 
services and children's activi- 
ties. It covers 160 destinations 
around the world. 

Of course, the conventional 


thread running through many 


Travel facts by fax. 


of Fodor's popular travel books 
is sewn into Travel Update — it 
sticks to restaurants and clubs 
crowded with tourists, and it 
leaves out some of the best 
(and cheapest) ways to get to 
know a city — free classical 
music in Parisian churches, city 
squares in Athens, markets in 
Manila, and museums' perma- 
nent collections. It is obvious, 
however, that Fodor's knows its 
cities well — all the districts of 
Paris, for example, are amply 
represented in each category. 
For business travelers in a 
hurry, this may be all the travel 
advice they need. 
- Marny Requa 


Fodor's Worldview Travel 
Update: US$9.95 for first 
destination, US$6.95 for each 
consecutive destination. (800) 
799 9609, +1 (415) 616 9988. 


TONY STONE WORLDWIDE 
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Net Biz for 
Mush Heads 


fter you wade through 

Mary Cronin's 300-page 
Doing Business on the Internet, 
you'll have learned that compa- 
nies are finding e-mail a useful 
tool for communicating 
between remote locations, 
getting technical support for 
their computers, and chatting 
with their customers. 

What Doing Business on the 
Internet won't tell you, strange- 
ly enough, are real dollars-and- 
cents issues. You'll find a 
reference to electronic mail on 
virtually every page of this 
book, but you'll be hard- 
pressed to find a dollar sign. 

Cronin's starry-eyed view of 
the world's information high- 
way suffers from an overdose of 


hippie politics: Companies that 


Doing 
BUSINESS 


offer information for free over 
the Net are good. Companies 
that do not let their employees 
access the Net for personal use 
are bad, stupid, or shortsighted. 
Cronin doesn't even address the 
possibility that the Net might 
be an easy way for insiders to 
leak information to the compe- 
tition. 

The business world needs a 
hard-hitting text that addresses 
the real issues of the Net today: 
Costs, impact on employee 
productivity, cryptography, and 
legal pitfalls. The stories in this 
book will make mid-level 
managers more interesting at 
dinner parties, but they won't 
help them solve the problems 
they are facing today. 

- Simson L. Garfinkel 


Doing Business on the Internet: 
How the Electronic Highway is 
Transforming American Com- 
panies, by Mary J. Cronin, 
US$29.95. Van Nostrand Rein- 
hold: (800) 842 3636, +1 (606) 
526 6600. 


Comics Keeper 


am the comic book aficionado’s nightmare - an obsessive comics 

reader in adolescence whose entire collection of pulp treasures was 
discarded by his mother while his attention was diverted by social 
upheavals in the late '60s. Thus, I am capable of entering a comics 
store, examining the first issue of Daredevil (now selling for a cool 
US$1,000), and remarking, “Oh, I had this, but my mom threw it out,” 
a phrase that makes the true comic connoisseur break out in a 
cold sweat. 

I bring this up because lately I have been scanning ComicBase, a 
Mac database program billed as *The Ultimate Software For People 
Who Love Comic Books,” and have been reminded of dozens of my old 
pulpy friends, now thoroughly rotted in some landfill. Anyone who 
seriously collects comics (particularly the superhero and action titles 
which seem to be the focus here) should find this a handy way to orga- 
nize a collection and identify future purchases. Not only are thousands 
of titles and editions listed, along with the most recent prices, but you 
can search through them in various ways - you can seek out, for 
instance, the origin of Catwoman (Batman #62, going for $520 in near- 
mint condition) or the time that the rock group Kiss paid a visit to 
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The Uncanny Х- 
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ПЕОН 


СотісВаѕе: An absolute јоу for anal-rententive fanboys and fangirls. 


Howard the Duck (issue #112, yours for $4). An example of each title is 
pictured in a vivid graphic, with a little snippet of information. 

The program is sufficiently open-ended to accommodate even severe 
degrees of fanaticism. You can customize it by allowing for various 
conditions of old comics, by tweaking the prices, and by adding new 
titles or issues - either manually or in planned updates to the program. 
(1 also hear a CD-ROM edition is in the works.) It's even possible to 
scan in the cover art of new or obscure issues. Certain features are 
directed at dealers, including an ability to print price labels and a mode 
called *Comic Show? that turns the Mac into a revolving display of the 
specific comics on sale. 

Complaints? А couple: ComicBase, written on the computationally 
inefficient HyperCard platform, is slow. Some of your comics may actu- 
ally increase in value while you stare at the watch icon. Also, the 
designers neglected to include the dates of the comic books they list. 
So, while I discovered that the first appearance of Superman's Bizzaro 
World Marilyn Monroe was documented in 4dventure Comics #294, 

I had no way of knowing when that was. Somehow that seems 
important. — Steven Levy 


ComicBase: US$149. Human Computing: +1 (408) 774 9016, e-mail: pbickford@aol.com. 
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aybe the information super- 
M highway is a new frontier to 
some people out there...Not to us. 
Microsoft is refining the potentials of 
wireless computing, advanced inter- 
active technologies, high end graph- 
ics, 3-D modeling, animation, 
children’s software and games. If you 
share our ambitious goals, talk to us 
at SIGGRAPH 794 about how you 
can impact the future of personal 


computing in one of these roles: 


DEVELOPMENT LEADS 
INTERACTIVE DESIGNERS 


SOFTWARE DESIGN 
ENGINEERS 


PRODUCER/PROGRAM 
MANAGERS 


Positions are available in Seattle, WA 
and Montreal, Canada. Send us your 
resume today. We'll get back to 
qualified candidates with the details 
of our visit to SIGGRAPH '94. Mail 
your resume with salary history to: 
MICROSOFT CORPORATION, 
Attn: Recruiting, Dept. Ad708-0794, 
One Microsoft Way, Redmond, WA 
98052-6399, or fax it to (206) 869-0947 
(Indicate Dept. Ad708-0794). No 
phone calls please. We are an equal 
opportunity employer and support 


workforce diversity. 


1.Processor wars 

Steve Przybylski, an early RISC architect, once defined RISC as "any computer 
announced after 1985." RISC and CISC are no longer meaningful processor descriptions 
—the new RISC chips have large instructions sets (even string operations), and new 
CISC chips offer simplified instruction-set “kernels.” Terms likes RISC and superscalar 
are the brightly colored baubles tossed out by advertisers that we pretend to under- 
stand as we buy what we would have anyway for price or software compatibility. 


2.CORBA 

The Common Object Request Broker Architecture is the most mature of the many 
object technology standards currently being discussed — and the most hyped. But the 
problem with object-oriented programming has always been that no one wants to use 
someone else’s objects, because of special needs or lack of trust. This means CORBA, 
which standardizes how objects from different vendors should talk together, isn’t 
terribly useful. An additional problem is that Microsoft has its own standard, OLE, 
which is only indirectly compatible with CORBA. What's clear is that in its attempt to 
make programming simple, object technology is sure to make it a lot more complex. 


Position Last Month on List 
. Processor wars 1 — 
. CORBA 2 x 1 
Intelligent agents 3 - 1 
PDN 4 = 1 
Surfing metaphor 5 - 1 
НҮРЕ LIST 


3.Intelligent Agents 

This concept last peaked in popularity after a promotional video from Apple. | blame its 
current resurgence on General Magic and its Telescript technology. The idea of an 
intelligent agent that can whisk away our tedious work is incredibly seductive. But it is 
also a dangerous idea to promote. In the 1980s, many database companies discovered 
that promoting a “natural-language interface” is the kiss of death because customers 
then expect too much. To connect your product with “intelligent agents” risks far 
greater customer disappointment. 


4.ISDN 


Ауеаг ago you smirked when you said ISDN. It was a classic example of a technology 
that offered too little too late and never lived up to its hype. But a number of RBOCs 
have begun to roll out ISDN service at extremely reasonable rates and this is wiping the 
smirk off most people's faces. Sure, ISDN isn't a very sexy technology anymore, but it 
works. Still, this could be just a momentary resurrection: NTT has been offering ISDN in 
Japan for some time with only limited success. In any case, ISDN should be taken by 
Asynchronous Transfer Mode proponents as a reminder of how long it can take to go 
from research to market. 


5.Surfing metaphor 

Everyone criticizes the information highway metaphor, but it is the surfing metaphor — 
from "surfing the Net" to the neoprene-and-wave ads in every computer design trade 
journal — that bugs me most. Sure, much of the industry is based in California, but how 
many valley engineers do you usually see in the lineup off Santa Cruz? It's not the 
attempt to appropriate another culture's cachet that disturbs me, it's the indication 
that most engineers would rather be hanging out at the beach than designing circuits. 
I've always wanted to believe the engineer rhetoric about it being the excitement, not 
the paycheck, that drives them. — Steve G. Steinberg 


Current Position Months 


E-Mail on 
the Radio 


aking your computer on the 

road isn't as easy as it used 
to be. To get anything useful 
done, you need to be within 10 
feet of a phone jack. Not very 
mobile, is it? With the Intel 
Wireless Modem, you don't 
need a phone to keep yourself 
connected. 

Instead, this 1-pound 
modem works with the RAM 
Mobile Data Wireless Network, 
which covers about 90 percent 
of the urban business commu- 
nity. The Intel Wireless Modem 
has everything you need to 
send and receive e-mail. The 
controls couldn't be much 
simpler: There's an on/off 
switch and a mode switch. Two 


rechargeable batteries are part 


Cut your modem's leash. 


of the bargain. 

In addition to sending e- 
mail, you can hook another 
Wireless Modem to your 
company's LAN and use your 
wireless modem to exchange 
messages on the network. For 
security, all messages are 
digitally encoded and encrypt- 
ed, and the RAM net chops up 
your e-mail, sending separate 
chunks over different radio 
frequencies. 

Additional software pack- 
ages are available, including 
Mac QuickMail support. Here's 
the "ouch" part: the suggested 
retail price is US$795. 

- David Batterson 


Intel Corp.: (800) 538 3373, 1 
(503) 629 7354, fax +1 (503) 
629 7580, BBS: (503) 645 6275, 
CompuServe: GO INTELFORUM. 
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Musical Birds 
and Cars 
on the Moon 


utt-Putt Goes to the Moon 
P. an adventure game for 
digital kids — the ones who've 
learned to use the mouse years 
before they'll begin to read. Our 
younger child was thrilled by 
the many inventive click points 
and wacky alien characters, 
while the older one wanted to 
race through the challenging 
narrative. The adventure is 
refreshingly nonviolent, con- 
taining reminders of the value 
of cooperation, friendship, and 
helping others. 

Lenny's MusicToons is 

another program for nonread- 
ers with a musical bent. Our 


kids enjoyed solving "musical" 


Cruise Luna in a convertible. 


jigsaw puzzles, saving kitty 
cats from a gorilla, and playing 
a memory-testing matching 
game. Players are prompted to 
choose musicians, back-up 
performers, setting, props, 
lighting, and even the order of 
music tracks. Although | found 
the characters unattractive and 
the music motif gimmicky 
rather than educational, kids 
definitely like it. 

- Nancy Kalow 


Putt-Putt Goes to the Moon: 
US$39.95 (floppy disk), $44.95 
(CD-ROM). Humongous Enter- 
tainment: +1 (206) 485 1212. 


Lenny’s MusicToons: $49.95 
(CD-ROM or floppy disk). 
Paramount Interactive: +1 (415) 
813 8040. 


Geek of the Week 


f you've got the hardware for it - and the communications line — you 
can download Geek of the Week from the Internet. 

But if you can't yet slurp 15 megs of digitized audio off the net and 
listen to it on your desktop box, O'Reilly & Associates will be happy to 
sell you the cassettes for ten bucks each. You can even subscribe. 

Geek of the Week is a series of interviews with people immersed 
in the technology of the Internet - how it works, how it's changing, 
where it's going. Carl Malamud - Internet Talk Radio founder - hosts 
the program, which is sponsored by O'Reilly & Associates and Sun 
Microsystems. 

Malamud's guests know more about networking than you do. A lot 
more. Rob Blokzijl is the network manager for the Dutch Institute of 
High-Energy Physics. Peter Deutsch co-developed archie and is work- 
ing on whois++. Glenn Kowack is chief executive of EUnet, which is 
bringing uucp to the masses, one European nation at a time. Even if 
you're not up to speed on this stuff, Malamud is, and he knows how to 
get these people talking. 

The best of the first batch of tapes is probably “Security & Networks," 


Geek of the Week: Beyond everything you'd ever want to know about the Net. 


which brings us Jeff Schiller and John Romkey. Schiller, who manages 
MIT's campus network, has a lot to say about encryption, privacy- 
enhanced mail, and how the Net should and should not be policed. 
Romkey’s talk is full of sound advice, like “never log into your home 
system as root from Interop.” 

These tapes aren't for the easily intimidated. You have to stand your 
ground when Clifford Lynch, directory of library automation at the 
University of California, interrupts his very interesting discussion of 
online libraries to say that *Z59.50 has some unfortunate heritage. It's 
written as an OSI application-layer protocol. It has, incidentally, a par- 
allel international protocol, ISO 10162 and 10165, which is sort of a 
subset of 759.50 as done in the US, which is also of course in the OSI 
framework." You don't necessarily have to understand talk like this to 
enjoy these tapes, but it better not spook you. – Bob Rossney 


For more information about Internet Talk Radios Geek of the Week, e-mail geeks@radio.com. Geek of the 
Week cassette version: US$10 each. O'Reilly & Associates: (800) 998 9938, +1 (707) 829 0515. 


" The sky above the port was 
the color of television, tuned 


to a dead channel." 
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Complexity is 
simpler than 
you think. 


THE COLLAPSE 
OF CHAOS 


Discovering Simplicity 
in a Complex World 


Jack Cohen and 
lan Stewart 


Witty, erudite, and just plain fun, 
this post-chaos, post-complexity 
book takes you on a journey 
through conventional science and 
unconventional possibilities, and 
asks the question: Why does 
simplicity exist in such a com- 
plex world? 

“Entertaining... stimulating... The 
authors bring a powerful intellectu- 
al partnership to penetrating the 
Alice-in-Wonderland world of com- 
plexity and simplicity in nature... 
that is the search for order out 
of chaos.” — Roger Lewin, author of 
Complexity: Life at the 
Edge of Chaos 
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Take a Note 


T his is the first article I've 

8 written that wasn't typed 
into my Macintosh. Thanks to 
Communication Intelligence 
Corporation's MacHandwriter, a 
pen-and-tablet input device, 
m free to cast off the shackles 
of my keyboard whenever the 
mood hits me (or whenever the 
pain hits my aching wrists). 

In addition to text entry, 
MacHandwriter supports a set 
of pen gestures that make 
editing a breeze. Although the 
gesture set is analogous to that 
in the Newton, the gestures 
themselves are completely 
different, which may prove 
frustrating to owners of both. 

In addition to desk ink, the 
MacHandwriter pen has a 
button on its side which allows 
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Сап you read me? 


for keyboard shortcuts. Holding 
in the button and writing a 
letter is the same as hitting 
that Command key (write an 
"S" for Save, or “О” for Open). 

For the hard-core wired 
artist, a pressure-sensitive 
drawing stylus can be added to 
the MacHandwriter system for 
US$99. 

Although this piece was 
handwritten, my experience 
has shown that the best use for 
MacHandwriter is brief mes- 
sages and, especially, editing. 
But for those with repetitive 
stress injuries, MacHandwriter 
is a blessing. 

— Jeffrey A. Sullivan 


MacHandwriter: US$399. 
Communication Intelligence 
Corporation: (800) 888 9242, 
+1 (415) 802 7888. 


Artifishal Experience 


? axis's El-Fish makes great-looking guppies, but 
fter you put them into your virtual aquarium, 
the interactivity is pretty much over. It was bound to 
happen that somebody would punch up the fake fish 
experience. Enter Japan-based 9003 Inc., maker of 
Aquazone, a virtual aquarium so real that the only 
thing missing is the smell. 

How real? My fish will die if | feed them too much, 
or too little. Or don't clean the water. Water tempera- 
ture, purity, light, medicine – all are mine to control. 
Optional disks let me grow aquatic plants to enter- 
tain my guppies, platys, and angelfish. 

The fish grow, mate, and have offspring over 
months or years if you choose to draw out the drama 
(time frames are variable). The fish, water, and envi- 
ronments are so lovingly crafted, an untrained eye 
would take an Aquazone for the real thing. 

"The whole concept of this software is that the 
standard computer user can create and enjoy an 


Virtual fish so real that people cry when they go belly up. 


environmental simulation without gloves or gog- 
gles," said Ron Dicarlantonio, designer and system 
manager for 9003 in Tokyo. "It's visually beautiful, 
but | didn't want to make something just pretty. 1 
want them to be alive." 

Make no mistake, the 30,000-plus users of Aqua- 
zone are seriously into fish. The software has a 
library function with illustrated data on fish, plants 
and parasites, care, and breeding. 

Better read up - and make a printout for the 
neighbors – ‘cause those little sparks of light might 
be lying at the top of the screen if you're called away 
on a business trip. 

“We had a couple who phoned us in tears when 
their fish died," said Takashi Mineyoshi, sales manag- 
er of Lits Compute in Tokyo. "People really become 
attached to this pet." 

Reality check: The fish don't dance away when you 
tap on the glass. "We're working on that," says soft- 
ware writer Dicarlantonio. – Kim Eastham 


Aquazone: Y24,800 (approximately US$240). 9003 Inc: + 81 (03) 
5443 9858, fax --81 (03) 5443 9859. 


Tempest in a 
Game Box 


eff Minter's one-man 
company, Llamasoft, has 

been pumping out damn fine 
games for the past decade. 
Minter's latest gem is Tempest 
2000, the fifth title released for 
the spiffy Atari Jaguar, and the 
first title for the machine that's 
actually worth playing. 

Tempest 2000 (aka T2K) is 
an update of Tempest, a vector- 
graphic arcade game originally 
released by Atari in 1981. You 
control a yellow object with a 
disturbing resemblance to a 
staple remover, placed on the 


periphery of a strangely shaped 


T2K : A hit soundtrack. 


web. As enemies fly out of the 
center of the web, you spin 
around the periphery and blast 
them before they reach you. 

Seems like a yawner of a 
concept, but like the original 
hit, T2K plays like a dream. But 
T2K's dominant feature is the 
techno soundtrack, which is — 
for fear of sounding like a 
hypemeister supreme – the 
best music ever heard from a 
cartridge game. Atari even 
plans to release a CD with 70 
minutes of tracks composed for 
Т2К. - Zach Meston 


Tempest 2000 for Atari Jaguar: 
US$59.99. Atari Corp. 
+1 (408) 745 2000. 


Street Cred Contributors 


Patrick Barber wonders what it would sound like if all the cars 
stopped. He is a writer. 


David Batterson (dbatterson@attmail.com) has been online since 
‘85. His current non-cyberspace location is Portland, Oregon. 


Colin Berry writes about music and other things for Ray Gun, 
Puncture, bOING bOING, and SF Weekly. 


Kim Eastham is a writer living in Tokyo. 
Lisa Ferrara is a writer and rave culture insider from San Francisco. 


Simson L. Garfinkel (simsong@mit.edu) is a computer consultant 
and science writer. 


Michael Goldberg (insider@netcom.com) writes about new tech- 
nology, pop culture, and the music business. He is a contributing 
editor at Rolling Stone. 


Jeffrey Goldsmith (wordz@phantom.doc) believes machines think 
in their own way. 


Phil Hall is a New York-based writer who saw his first silent films at 
age 10 and hasn't stopped talking about them since. 


Bryan Higgins plays the French horn and clavichord, writes fiction 
and software, and lives in Berkeley and Soda Springs, California. 


Nancy Kalow (nik@well.sf.ca.us) is a folklorist and videographer in 
Durham, North Carolina. 


Steven Levy (steven@well.com) writes the “Iconoclast” column for 
Macworld and is the author of numerous books. 


Sean Manseau is a veteran of several Holiday Inn lounge acts, 
including Skippy and the Vel-Tones. 


Zach Meston (vgzach@delphi.com) resides in Hawaii and writes 
video game strategy books for a living, a combination that makes 
most people insanely jealous or physically ill. 


John Morkes writes about science and technology but prefers to 
write love letters. 


Mark Pesce (mpesce@netcom.com) is a cyberspace researcher and 
theorist who occasionally hears planets singing. 


Alan Rapp is the guy that you think you've met before that you 
actually haven't. 


Marny Requa is an editor at Might in San Francisco. 


Bob Rossney (rbr@well.com) writes a column on the online world 
for the San Francisco Chronicle. 


James Rozzi is a freelance writer, woodwind musician, and teacher 
in the Orlando, Florida, area. 


Rich Santalesa (75270.2716@compuserve.com) is the former editor 
in chief of Windows User magazine. Currently he's the editor of PDA 
& Wireless World. 


Carla Sinclair (carlata@aol.com) is editor-in-chief of DOING bOING, 
and co-editor of The Happy Mutant Handbook, to be published by 
Putnam Berkeley in 1995. 


Steve Steinberg (tek@well.sf.ca.us) is a computer science student 
and the editor of /ntertek, a technology and society journal. 


Peter B. Sugarman (peters10@aol.com) is a reconstituted TV 
producer, an unrepentant HyperCard developer and the co-creator of 
Beyond Cyberpunk! 


Jeffrey A. Sullivan (sullivan@netcom.com) is a cog in the entertain- 
ment industry machine: screenwriter, Mac journalist, and game 
writer. 


Dean Suzuki, PhD, is a professor of music history at San Francisco 
State University. 


And the lowest national online rates going. 


How to get online: 


Call our Client Services department at 1-800-336-9096. 
(In Houston, call 877-4444.) Or register online using 
A SERVICE OF any comm software set at N-8-1 and full duplex. 
М Dial by modem 1-800-336-9092. When connected 
US. Videotel enter WI94WW and press «return». 


Call 1-800-336-9096. 


Write to us on the Internet: info@nvn.com 


is the only major online 
service to offer you full access (0 the 
Internet, And now you can explore this 
incredible resource with You get 
of evening/weekend access to try 
it out for 
Use Internet mail gateway to 
exchange Messages with over 
at universities, companies, and other 


online services such as CompuServe and 


MCI Mail. and files 
using or connect in real-time to other 
networks using You can also meet 


people on the Internet. 


lets you “talk” with people all over the world 
and is the world's largest 


bulletin board with over 3500 topics! 


To help you find the information 
you want, you'll have 


to powerful search utilities such as 
and 
If you aren't familiar with these 

terms, don't worry; has expert 
online assistants and a large collection of 
help files, books, programs, and other 
resources to help get you started. 

Over are 
available across the country. Explore 


today. 


You'll be amazed by what you discover. 


Dp Dial By Modem 1-800-365-4636, Press return once or twice. ШЕ! DELPHI 


At Username, enter JOINDELPHI. At Password, Enter WRD47 | 


Complete details аге provided during the toll-free registration Questions? Call 1-800-695-4005. Send e-mail to 
INFO@delphi.com 


Attention Current Internet Users: See what DELPHI can offer you! Stock quotes, Grolier’s Encyclopedia, newswires, and hundreds of other 
services are just a few keystrokes away. Telnet to delphi.com and enter the username and password above for a free trial. 
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Towheads on the Net 
Every good shredder needs some equally 
good tunes when groovin' those waves and 
rockin’ those swells. Thankfully, many labels — 
and even individual bands - are paddling out 
and getting wired to the Net, which means 
that now you can have actual contact with 
your favorite idols. 
Adding to the bonfires already glowing 
on the matrix skyline, Towhead — a San Fran- 
cisco Вау area-based musical venture = has 
recently commandeered a Web site. Here, 
the band offers a rundown of members 
(including the instruments they play), 
sound files of select songs, a list of upcom- 
ing gigs (including directions to some of 


IRC Recovery 
It's 4 a.m. You're still on IRC. Admit it, you need 
help. And where better to find it than alt.irc 
.recovery, a Usenet support group for IRC chan- 
nelheads. You can share teary testimonials with 
kindred souls and get on the 12-step program 
back to real life - all this, and you don't even 
have to log out! One channel at a time.... 


Rec.Rave 
Attention surf-ravers! All you ever wanted to 
know-about hardcore, ambient, jungle beat, 
smart drinks, and amp hacks is yours for the 
picking from alt.rave. This is a chockablock 
gold mine, but be prepared for a fistful of 
Net.flyers from the UK, Belgium, San Francisco, 


and every other techno Mecca. (Hey - a 
promoter is a promoter is a promoter...) 


Weeee Webs 
A quick peek into special pockets of the 
Net will reveal the craft of wee Web-work- 
ers. Stashes abound where K-12 students 
have created Web pages all their own! 
Specifically, the pages on the Hillside Ele- 
mentary School server in Cottage Grove, 
Minnesota, were done by sixth graders as a 
joint project with the University of Min- 
nesota College of Education. Access it at 
http://hillside.coled.umn.edu. One of the first 
servers created by children (at Grand River 
Elementary School in Lansing, Michigan) 


was the work of fifth graders - each of 
whom has his or her own e-mail account: 


the various clubs), an e-mail address, and an 
invitation to join their mailing list. They also 
include pointers to other bands now elec- 
tronically accessible. Check out http://36.8.0 
.205/umbra/Towhead/Towhead.html and bring 
your ear protection. 


Grateful Med 

Offering something for the hypochondriac 

and the health-conscious alike, Grateful Med is 

а quick, easy, and inexpensive software tool 
with which to learn about the latest develop- 

ments in medical research: it performs online 
keyword searches on Medline, a bibliographic 
database of biomedical literature. Medline, 


operated by the National Library of Medicine 
in Maryland, is the digital doppelganger of the 


Also catering to your techno-groove thang are 
the SFRaves Mailing List and Calendar. The cal- 
endar offers a complete listing of weekly and 
monthly events in Northern California. The list 
is a high-traffic dialogue of rave reviews (ar ar) 
and posts about upcoming gatherings. The 
address for subscribing and unsubscribing to 
the list and the calendar are the same - send e- 
mail to majordomo@sfraves.stanford.edu. The 
subscriber should type (in the body of the mes- 
sage) the line subscribe sfraves for the main list, 
or subscribe sfraves-calendar for the calendar- 
only list. Subscribers to the main list automati- 
cally get the calendar, so they need not sub- 


scribe to both. E-mail Brian Behlendorf at 
sfraves-owner@sfraves.stanford.edu with specif- 
ic questions and be sure to check out the Web 


According to their records, more than 4,000 
people have viewed the index page and 
over 50,000 connections have been made 
to this WWW server; requests for text and 
images continue to pour in. Visit their site at 
http://web.cal.msu.edu/JSRI/GR/grintro.html. 
At the Lincoln Elementary School in lowa City, 
sixth graders call their site ElectricLincoln, 
and refer to the pages as their "multimedia 
textbook." The ElectricLincoln site is avail- 
able at http://indy.radiology.uiowa.edu/ 
LincolnElementary/Lincoln.html. And finally, 
if you're interested in more sophisticated 
offerings, access either http://boom 
.tjhsst.edu/ or http://www.imsa.edu/ - the 
respective addresses of the servers at 
Thomas Jefferson High School for Science 


Index Medicus, a book-based index of medical 
journal articles. Medline lists articles published 
from 1966 to the present in more than 3,500 
international medical journals, although the 
articles are predominantly in English. Sixty 
percent of the articles include abstracts sum- 
marizing the articles' major points. You can 
order hard copies of the articles, at a nominal 
fee, via a subroutine called Loansome Doc. 
Analog copies will then be mailed or faxed 
to you (or you can pick them up) from your 
nearest participating medical library. For 
more information, contact MEDLARS Service 
Desk, The National Library of Medicine, 8600 
Rockville Pike, Bethesda, MD 20894; or make 
voice contact at (800) 638 8480 or +1 (301) 


site at http://sfraves.stanford.edu/. Rave down! 


A Business Gold Card 
Named Business Gold, the National Technology 
Transfer Center (NTTC) system in Wheeling, 
West Virginia, contains data on new technolo- 
gies and business opportunities that come 
from R&D sponsored by the federal govern- 
ment. On the system, administered by Douglas 
Mitchell (douglas@nttc.edu), are the Directory 
of Fed Labs and Tech Resources, New Fed Spon- 
sored Technologies Available for Licensing, NTTC 
Research and Tech Reports, and Current SBIR 
(Small Business Innovation Research) Solicita- 


tions. Composed of searchable databases, 
NTTC gives users three options for retrieving 


and Technology in Alexandria, Virginia, and 
the Illinois Mathematics and Science Acade- 
my in Aurora, Illinois. Move over, Wayne 
and Garth! 


Hockin’ the Hits 
Got some old albums? Looking for a place to 
hock ‘em? Maybe you just don't have a cool 
underground indie record store in your 
town and you're dying to snag some hip, 
used CDs. If you answered “yes” to any of 
these questions, then check out the Usenet 
newsgroup rec.music.marketplace. This is a 
virtual vinyl digital swap meet! Post want 


lists or sale lists. You can sell not just soft- 
ware but hardware as well. (Of course, the 


402 1076. Surfers should point their gophers 
to gopher.nlm.nih.gov, or fire up an anony- 
mous ftp connection to nIlmpubs.nlm.nih 
.gov and access /grateful. E-mail gmhelp@ 
gmedserv.nlm.nih.gov for help. 
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the documents they uncover during their 
database searches: log to a file, transmit to the 
ftp site for later access, or e-mail to your host 
machine. But plan on spending some time 
learning this system; it's far from intuitive. 
To dunk into this wave, telnet://iron.nttc.edu 
(192.188.119.50), and log in as visitor; or 
ftp://iron.nttc.edu/pub, log in as anonymous, 
and use your e-mail address as the password. 
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costs of shipping a drum kit might be pro- 
hibitive....) Or simply advertise for other 
musicians and start your own online band a 
la Frank Sinatra's Duets album. The possibili- 
ties are endless! 


Without Further Ado... 
The National Telecommunications & Informa- 
tion Administration (NTIA) of the US Depart- 
ment of Commerce has finally made it to 
the Internet! Perhaps you're expecting a 
state-of-the-art connection to a gopher or 
Web site.... Not! It's actually a telnet to sysop 
Roger Clark's (rclarkentia.doc.gov) bulletin 
board system running TBBS 2.2M[16]. You 
encounter the standard BBS login proce- 
dures: first name, last name, terminal emula- 
tion, etc., except there’s no password 
request. Even in light of all that, the site is 
still worth a visit. The opening screen alone 
dangles such carrots as Who is NTIA?, Open- 
ness Program Information, National Informa- 
tion Infrastructure Initiatives, Press Releases 
and Public Notices, International Activities, 


Power Up 

Just in from the folks at ZiffNet/Mac, Power- 

PC shareware online, Select files from the 

new PowerPC Macs Library in ZiffNet/Mac's 

Download and Support Forum. Hot new files 

include JPEGView 3.2.1 (PowerPC native 
version) and NativeChecker 1.0. Just type 
ZMC:DOWNTECH to see what's new. 

The Power Macs are out, and the hype 

machine's in full gear, but the questions 


about these new machines are still stream- 
ing in. If you're one of the curious, surf over 
to the Ziff system and talk Power Mac with 
the experts. The MacWEEK forum (located 
at ZMC:MACWEEK) has dedicated a new 


and White House Documents, to name only a 
few. (Don't bother looking for the help files 
or lists of frequently used terms, however = 
they don't exist yet.) Among the valuable 
items at this still-under-construction site are 
the NII (National Information Infrastructure) 
Initiatives subdirectory, an NTIA telephone 
list, a FOIA (Freedom of Information Act) file, 
testimony, speeches, and of course the 


obligatory press releases. Ferret around at 
telnet://ntiabbs.ntia.doc.gov (198.49.199.202), 
hit Return to wake up the screen, and don't 


forget your code name. 


sig of the month 


message section to PowerPC technology 
- Section 6 (PowerPC). Here, MacWEEK's 
Henry Norr, Ric Ford, Bruce Fraser, and 
Robert Hess are available for questions 
and feedback. 
ZiffNet/Mac is a private online service 
hosted on CompuServe. CompuServe mem- 
bers can join ZiffNet/Mac by typing GO 
ZMAC. New users who wish to access 
ZiffNet/Mac directly can call (800) 848 8199, 
or +1 (614) 529 1349 for instructions on how 
to log on and use the service. ZiffNet/Mac 
content can also be found on Apple Com- 
puter's new (stateside only) online service, 
eWorld. For more information about 
eWorld, dial (800) 775 4556 to make 
voice contact. 


Thanks to the Wired 2.07 Surf Team 
Jim Connelly jimconnelly@delphi.com 
JC Herz mischiefemindvox.phantom.com 
John Makulowich verbwork@access.digex.net 
Sandy Sandfort ssandfort@attmail.com 


Wipeout! 
» In Net Surf 2.04 ("Posters and Pin-ups," 
page 124), we inadvertently let a typo go to 
press. The correct finger address is: mehlhaff 
.longplan@earthquake.berkeley.edu. Note that 
"mehlhaff" has two "h's." 
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America's only FREE, no membership fee Adult 
BBS. 1000+ calls daily, 10,000 + users, 60-40 
male-female ratio, 14, 4K nodes, 32 lines! Action 
24 hrs a day guaranteed, the cache where erotic 
singles and couples meet!!! 
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If You’re Headed to Orlando for SIGGRAPH 94 


It was once a sleepy agricultural 
region, filled with groves of cit- 
rus trees and fields of sugar cane. 
But that was BD - Before Disney. 
Now, AD, Orlando is best known 
as a theme park metropolis. 

Actually, Walt Disney World 
is located twenty miles south of 
Orlando at Lake Buena Vista. 
Devout Disneyites say the park 
can be done in no less than four 
days. Accepting the challenge, 
we offer the SIGGRAPH Theme 
Park Express Tour. Start your 
day at Epcot’s World Showcase 
with a dizzying 360-degree view 
of the Great Wall at the China 
theater exhibit, but skip the 
Chinese restaurant and head 
over to the tiled Moroccan eat- 
ery for couscous. In the after- 
noon, step into Future World 
and peek at Disney’s take on 
technology in the 21st century. 

The Disney World experience 
requires serious nostalgia for 
childhood, so you may opt for 
an evening stroll through The 
Park. The Star Tours simulated 
space flight ride, based on Star 
Wars, is a must for thrill seekers 
and VR fiends - check it out at 
the Disney-MGM Studios. 

But if an oversized mouse 
running around hugging a few 
thousand screaming kids isn’t 
your thing, don’t worry, there is 
life OD (Outside Disney). Playa 
Linda, a clothing-optional 
beach at the north end of Ca- 
naveral National Seashore, is 
the perfect place to play hooky. 
This is not another Ft. Lauder- 
dale - you can quietly walk for 
hours along the sand dunes of 
this pristine Florida beach. Or 
head east to De Leon Springs, 
where you can take a dip, dip an 
oar, or go for a walk. 

The colonial Old Spanish 
Sugar Mill at the springs has 
been converted into a make- 
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your-own-pancake restaurant: a 
great weekend brunch, 
but be prepared for a wait. 

Entertainment abounds 
within the city limits. Eateries 
along International Drive and 
in the Market Place arcade on 
Dr. Phillips Boulevard offer 
platefuls of lunch possibilities. 
Chamberlin's Market and Cafe 
serves sandwiches, soups, and a 
salad bar sure to delight all but 
the most unhealthy eaters. And 
their best-selling Pep Power 
drink from the juice bar will 
carry you through the afternoon 
conference sessions. For dinner, 
the lakeside Chatham's Place 
offers continental entrees with 
a side of flamboyance. Your 
tongue will be tickled pink by 
their Florida Black Grouper 
served with cajun spices and 
pecan butter! 

The lively downtown Yab 
Yum Coffeehouse is an intro- 
duction to the funkier side of 
Orlando. The neighboring Go 
Lounge is pure '40s retro (bring 
plenty of quarters for the juke- 
box), with a '90s selection of 
imported and microbrewed 
beers. Both establishments have 
live music on weekends. You can 
also catch a few riffs of the 
Orlando music scene at The 
Downtown Jazz and Blues 
Club, where local and big-name 
bands play live every night. 

And finally, some Florida do's 
and don'ts: do bring insect 
repellent and plenty of sun 
block, don't disturb the sea 
turtles at the beach, and don't 
expect to see flamingos every- 
where - they're about as native 
to the Sunshine State as senior 
citizens! - Jessie Scanlon 


Hot springs of appreciation to 
Leigh Shipley and E-thanks to my 
America Online sources. 
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JUNKETS 


July 6-8 

ALIFE IV; Cambridge, Massachusetts 

Artificial Life is the branch of science that synthesizes phenomena normally 
associated with natural living systems via computers and other artificial 
media. ALIFE IV will touch upon issues of theoretical biology, discussing not 
only “life as we know it,” but “life as it could be.” Held on the MIT campus, 
ALIFE IV hopes to encourage the exchange of opinions, ideas, and techniques. 
Registrants may tour the Institute's Artificial Intelligence Lab or the Media 
Lab. Registration fee is US$300, $200 for students. Contact Professor Rodney 
Brooks: +1 (617) 253 0073, fax +1 (617) 253 0039, e-mail alife@ai.mit.edu, on 
World Wide Web refer to “Events at the Al Lab” at http://www.ai.mit.edu. 


July 24-29 

SIGGRAPH 94; Orlando, Florida 

Nearly 30,000 high-tech professionals and artists will travel to SIGGRAPH 94, 
the mecca of computer graphics and interactive technology. This year’s event 
includes the annual juried Art and Design show, the Electronic Theater - the 
crème de la crème of computer imagery - the interactive exhibits SIGKids and 
VROOM, and the usual array of insightful papers and panels that explore the 
directions and visions of computer graphics technology. Registration fees range 
from US$50 (for a pass to the exhibits) to $1,115 (for all conference events). 
Contact: +1 (312) 321 6830, fax +1 (312) 321 6876, e-mail siggraph94@ 
siggraph.org. 


July 31-August 4 

AAAI-94; Seattle, Washington 

You aren't the only one who thought last year’s American Association of 
Artificial Intelligence national conference was a yawn. Well, leave the NoDoz 
at home this year. AAAI-94 will move away from more established research 
paradigms toward new and experimental concepts and techniques. New this 
year will be the emphasis on Al applications in the arts and entertainment. 
And don't miss the Robot Building Competition! Registration fees are US$460, 
students $175. Contact AAAI-94, 445 Burgess Drive, Menlo Park, CA 94025; +1 
(415) 328 3123, fax +1 (415) 321 4457, e-mail ncai@aaai.org. 


August 2-6 

EWHCI '94; St. Petersburg, Russia 

The fourth annual East-West International Conference on Human-Computer 
Interaction brings together researchers and practitioners involved in the 
theory, development, and analysis of interactive, computer-based systems 
from every hemisphere. Particular attention will be given to multicultural 
aspects of human-computer interaction, activity theory, and computer-aided 
education. The conference will incorporate research from the former Soviet 
Union that has outpaced that of the rest of the world. Potential attendees 
should join the electronic discussion list for up-to-date info on registration 
and travel. Registration fee: approximately US$300. Contact: Keith Instone, +1 
(419) 372 8704, e-mail ew-info.chi@xerox.com, on World Wide Web 
http://www.cs.bgsu.edu/EWHCI. 


August 23-28 

ISEA "94; Helsinki, Finland 

The Fifth International Symposium on Electronic Art, sponsored by the 
University of Art and Design Helsinki (along with other Finnish cultural 
organizations) brings together artists and scientists for a whirlwind week of 
papers, panel discussions, workshops, multimedia exhibitions, and perfor- 
mances that will turn today's electronic culture inside out. The conference will 
cover Spacescapes (how technological advances have altered our under- 
standing of "space"), High & Low (the cultural histories of electronic technolo- 
gy), and The Next Generation (questions of the future of electronic art). In 
addition, ISEA '94 and SGI will announce their annual six-month grants for 
artists in the electronic and computer arts. Registration fees are US$450, 
students $140. Contact: ISEA '94 Project Manager Minna Tarkka, +358 (0) 756 
3601, fax +358 (0) 756 3602, e-mail isea@uiah.fi, on World Wide Web 
http://uiah.fi/isea/onlinefront.html. 
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E ERAT global music festival | 


Los ANGELES, 

Friday, July 8 
Velodrome Field on the ё ; 
campus at California State, i K 47 
Dominguez Hills 8 : 

Ticketmaster locations East Coast West Coast 
or charge by phone Б 
213.480.3232 · 714.740.2000 


arrested development usa arrested development usa 
| ashkhabad turkmenistan ashkhabad turkmenistan 
Shoreline Amphitheatre lucky dube sour arnica lucky dube south ArnicA 
ыле шынын peter gabriel ux. caifanes mexico 
H 


SAN FRANCISCO, 
Saturday, July 9 


Office or see by phone - guo brothers crina guo brothers crina 
510.762 BASS 408.998 BASS | 
hassan hakmoun morocco gipsy kings france 


ATLANTA, levellers ux. queen latifah usa 
Tuesday, July 12 н B 

Lakewood Amphitheatre Live usa levellers “ux. 
Ticketmaster locations 


Live usa 

manu dibango cameroon 
midnight oil AUSTRALIA 
mustapha tettey addy 

& the royal obonu drummers GHANA 
geoffrey oryema UGANDA 
primus us. 

songcatchers NATIVE AMERICAN 
stella chiweshe zmsaswe 


shikisha sourr ArnIcA-zULU 
whycliffe ux. 


midnight oil AusTRALIA 
mustapha tettey addy 


or charge by phone 
404.249.6400 


COLUMBUS, 

Thursday, July 14 

Polaris Amphitheatre 
Ticketmaster locations 

or charge by phone 
614.431.3600 · 216.241.5555 
216.945.9400 - 513.228.2323 
513.749.4949 - 216.747.1212 


geoffrey oryema ослмол 
‘songcatchers NATIVE AMERICAN 
stella chiweshe zmeaswe 
Shikisha sourr ArnicA-zuLv 
whycliffe ux. 


WASHINGTON, D.C. 

Friday, July 15 

Merriweather Post 
Ticketmaster locations 
including Hecht's 

or charge by phone 

410.481 SEAT · 202.432 SEAT 


NEW YORK, 

Saturday, July 16 

Downing Stadium 

on Randall's Island 
Ticketmaster locations 

or charge by phone 
212.307.7171 - 516.888.9000 
201.507.8900 - 914.454.3388 


SARATOGA, 

Sunday, July 17 

Saratoga Performing Arts 
Centre 

SPAC Box Office 518.587.3330 
Ticketmaster · 518.476.1000 


BOSTON, 
Tuesday, July 19 \ 2 ; 

& Wednesday, July 20 A : & "s үш 
Great Woods Р 

Ticketmaster locations 
or charge by phone 
617.931.2000 

Great Woods Box Office 


...don't miss it for the world! 


Infobahn Warrior 


490 become the cable industry's best friend. 
Those RBOCs are going to be even more power- 
ful now, and people are pretty soon gonna want 
someone to stand up to them. 

After we announced the Bell Atlantic deal, 
[Senator Howard] Metzenbaum says, “Jesus, 
John, I always thought you were going to be the 
guy who'd take on the RBOCs.” [Representative] 
Jack Brooks gave me the same story: *What the 
fuck are you doing merging with the RBOCs?" 
he said to me. And I says, “Jack, they're just so 
big and they're so powerful, and I’m getting old, 
and I just can't fight 'em any more” 

Gee, maybe you should go lie down! [Laugh- 
ter.] But before you do, let's sketch out a 
map of the competitive battlefield here. It 
seems to me that even though the RBOCs are 
quite strong tactically, strategically they're 


alignments, are going to shift. 

You're talking an alliance with AT&T. 

AT&T or an MCI or a Sprint, yeah. And now 
that the long distance guys know that the 
RBOCs are coming at 'em, I think they'll find it 
very much in their interests to try and stimulate 
competition in local telephony. And the cable 
people are the only people on a cost basis who 
can provide local telephony besides the RBOCs. 
What are your chances of pulling off an 
arrangement with one of the long distance 
companies? 

[Smiles.] Excellent. 

Are we talking relatively near or long term? 
Relatively near. Yeah, I mean, as long as we 
were screwing around with Bell Atlantic it was 
hard to pursue those discussions. But l've been 
very busy [lately]. Гуе been to New York and 
Washington three times in the last two weeks. 
And there's a lot of interest from the long dis- 


We're talking about a system that is more complex than 


anything that's ever been designed, probably by an 


order of magnitude. | mean, shit. The whole system for 


the space program is small compared to this. 


going to eventually be reduced to circling 
the wagons, right? Against both long dis- 
tance and cable. 

Yeah, the first thing you're going to see is the 
RBOCS, or at least a lot of the RBOCs, getting 
together and combining their cellular activities, 
so that they have a strategy to take on AT&T- 
McCaw in cellular. That's the first manifesta- 
tion of circling the wagons. 

Which presents the long distance providers 
like AT&T with a rather difficult strategic 
problem, wouldn't you say? 

The only immediate thing they can do is move 
into local telephony through cellular. So, yeah, 
the long distance guys have a serious long-term 
strategic issue here. Several years ago they 
figured that they could maintain some kind of 
uneasy peace with the RBOCs and maybe just 
haggle over the access fees and poach a little 
bit in terms of cellular. But now the game has 
changed. I think their perception is that it's 
going to be a full-scale war. 

Between long distance and the RBOCs? 
That's correct. And so now the long distance 
guys are very anxious to find allies against 
the RBOCs. And we in the cable industry rep- 
resent a kind of strategic leverage, a strategic 
advantage in this war. So everything, all the 
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tance guys in this area, so we'll see what 
evolves. But I do think something very interest- 
ing and very powerful is going to evolve. 

And what is the chief advantage for you of 
an alliance with a long-distance network - 
say AT&T? 

Well, skill in telephony, financial strength, and 
especially branded services. If it’s AT&T cellu- 
lar or MCI long distance or Sprint video tele- 
phony, then it's a branded name that we can 
promote on our network; people will feel like 
there's real value in the bundle because they 
recognize the value of each one of the branded 
components. If I can do a deal with an MCI or 
an AT&T or a Sprint, then I have stronger 
brands to play with than the RBOCs do. And I 
got all the brands in entertainment, too. 

So that's my strategy. If I can go in with a 
package bundled with MCI or AT&T or Sprint, 
and then match that up with, say, an HBO in 
movies, and a PG&E in home energy manage- 
ment - І can save the homeowner probably 
enough money on his electric bill to pay for his 
cable service - if I can do that, then l've got a 
very powerful package. 

That's the race, for bundled services to the 
home - branded bundled services. And if І can 
buy it wholesale and sell it retail - bundle it, 
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package it, discount it - then I think I’ve got an 
enormous edge. 

OK, now we come to the biggest question 
of all. You've got your RBOCs over in one 
corner of the ring, your long distance over 
in the other, and the cable operators run- 
ning around the center of the ring attract- 
ing lightning from all sides. What І want to 
know is, who’s building the damn informa- 
tion superhighway? 

Us. We’re the guys building it. We’ve got 35 
percent of the country done right now. By the 
end of this year, we'll be 55 percent done. And 
by the end of '96, we'll be completely done in 
terms of fiber and coaxed deployment - the 
terrestrial network that is the superhighway. 
With compression capable of carrying... 
Five hundred channels, interactivity. We'll be 
done except for the terminals. 

You mean the set-top box? 

The set-top and whatever we put at the central 
location to do the server activities, which we're 
testing with [Microsoft chair] Bill Gates. 

And what about switching technology? 
Well, for telephony, we're doing it now. Now if 
you're talking about switching multimedia 
traffic, high-data-rate traffic, that's ATM [Asyn- 
chronous Transfer Mode] switchers. It's a pretty 
well developed technology. We pretty much 
know how to do that. 

So switching for true interactive, two-way 
multimedia communication is not a big tech- 
nological hurdle? 

No! The only big uncertainties in my opinion 
are the actual functioning and capacity of the 
servers and the costs of the in-the-home device 
- the set-top box. The terminal in the home is 
the one you gotta make millions off of, right? But 
we've got a gazillion vendors that are proposing 
those. As for the server - the device you're 
gonna need, one per city or one per metropoli- 
tan area - it has not been fully invented yet. 
We're talking about a system that is more com- 
plex than anything that's ever been designed, 
probably by close to an order of magnitude. 
Than anything that's ever been designed? 
Yeah. The combination of the operating system 
and how it interfaces with all the applications, 
the services running through it - yeah, you're 
talking about more instructions than any inte- 
grated system that's ever been designed for 
anything. I mean, shit. The whole system for 
the space program is small compared to this. 
The hardware's easy. It's the software that's 
tough, and it's important that it be open - that 
the protocols be open, the architecture be 
open and interactive - so that the whole indus- 
try will be able to develop applications right 


from the get-go. We've got four vendors basi- 
cally - Gates, Silicon Graphics, Oracle, and 
IBM - that are all proposing server systems. 
Gates, huh? 

We're going initially with Bill, in terms of test- 
ing, but we’re not committing to him on deploy- 
ment. So far Bill’s proposal is far and away the 


best from a financial perspective that we've seen. 


And the concern from people like [former 
Silicon Graphics chairman] Jim Clark? 

That he’s locked out? 

That doing a deal with Gates means he'll 
gain control. Lock you out or else lock every- 
one else out. That sort of thing. 

[Laughs.] I see. The big concern is, Is Bill Gates 
a bigger monopolist than I am? And if I get 
together with him, is that going to be the worst 
thing that ever happened in history? Yeah, that 
is the concern that has been expressed to me by 
a lot of people in the software industry. Every- 
body in the business is warning us about how 
not to get suckered. To me, it really comes 
down to, if you decide to use Bill's stuff, what 
kind of a deal do you get? 

Our deal with Bill, the details of which we 
haven't disclosed publicly, is essentially that if 
we pick him we have a preset maximum price. 
It's nonexclusive, and he's free to market it to 
anybody else he wants. And we have a “most- 
favored nations" deal, which just basically says 
if he sells it to anybody else for less, then we get 
the lower price, too. Basically we spec it, he 
builds it, and then we use it if it's the best deal. 
If he doesn't give us the best deal we don't have 
to use it, and we get price protection and most 
favored rates, so it's very open. It's purely a 
vendor-customer relationship. 

According to Clark, this time last year you 
almost struck a deal with SGI for servers, 
until Gates got wind of it and, in Clark's 
words, "raised his skirt" to you. What was 
the problem in your negotiations with SGI? 
А house divided. 

So Clark was saying yes, but [CEO Edward] 
McCracken was saying no? 

[Shrugs.] We're still very interested in Silicon 
Graphics being involved. It's a wide-open field 
right now, and anybody with skills in this area 
is certainly invited to come in and demonstrate 
their wares. But what we want is the most cost- 
effective server structure, from a software and 
a hardware point of view, aimed at full deploy- 
ment by ’96. 

So it's not the '80s anymore, and you're not 
IBM? 

No. I think if Bill wins, he's gonna win because 
he's gonna have the best product. 

Tell me about the set-top boxes. 


Our deployment scheme is, if you're a customer 
and you want it, you're gonna incrementally 
finance it to put itin your home. 

Do you have a ballpark estimate of that yet? 
We're hoping that the cost to do everything, the 
whole megillah, you're looking at maybe 500 
bucks a home. That's incremental. Ап address- 


able analog [set-top box] right now is 150 bucks. 


А digital box that does everything should be 
about 500 bucks. 
Which will be amortized, right? 
Yeah, we'd finance it. If we think it's got a life 
of five years, then it's a hundred bucks a year. 
We're talking about, what, seven bucks a 
month? And you're already paying us three or 
four bucks a month for the old box, so for this 
new device it's another three bucks a month. 
But now you can have an expansion of chan- 
nels and movies-on-demand. You can have 
video telephony and multimedia services. You 


takes a half an hour a day, that hits and focuses 
on the things that I’m interested in, right? 

To me we're gonna go very much into a cus- 
tomized world. It's not one-size-fits-all. These 
technologies are gonna allow us to make TV very 
personal. That's the really tremendous area. 

Individuality will be emphasized. That's what 
I mean by an electronic community. Your own 
perspectives, your own individuality, will be 
amplified by your ability to reach sources that 
are of interest to you. 

And the whole interactive home shopping 
business is also going to be tremendous, explo- 
sive. That's why [General Magic's] “agent” thing 
is exactly right. You send your smart agent out 
to look for a stereo, and it'll research Consumer 
Reports, give you feedback, find the best deal. 
You say you'll have the network installed by 
the end of '96? So you never really needed 
Bell Atlantic, did you? 


When you take a look at all the constraints on an RBOC's 


balance sheet, you see they've actually got only a limited 


amount of discretionary capital to work with. They're just not 


going to be able to do much in the interactive TV business. 


can have load control. You can play Sega 
games. You can have digital music. You can 
have high-definition TV. You can have wireless 
telephony in your home. So we're really not 
talking about back-breaking economics here. 
And when you pay that extra amount you're 
gonna get certain services free as part of that. 
You'll probably get a navigator for free. And I 
think we can easily finance it against the 
growth in the revenues. The servers - if Bill is 
right in his projections of capital costs - are 
not gonna be that burdensome. So I don't see 
any big impediments for us rolling this thing 
out and having a true, full-service network out 


there by the end of '96, available to most homes. 


Once it's built, where will the big entrepre- 
neurial opportunities be in the network? 

In programming, a special kind of program- 
ming. It's got to really add value to all the con- 
tent that’ll be out there. It'll need strong brand- 
ing. If you're talking about news, I as the sub- 
scriber have to ask, *Whose editorial services 
do I want?” I can't possibly stay informed of 
everything that I’m interested in, so why don't 
I subscribe to the Kline Editorial Service, and 
he'll ask me one time what I’m really interest- 
ed in, and from that point on ГЇЇ have a cus- 
tomized information and news service that 
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No, only politically. We have enough internally 
generated capital to build it ourselves. All the 
deal did was commit us to a very accelerated 
capital deployment. I mean, year one in our 
draft contract they were kicking in an extra 
billion dollars to our capital program, so we 
were gonna take our capital program for '94 
from $1.1 billion to $2.1 billion. Which really 
meant we were going to be able to move full 
deployment from '96 up to '95. We were look- 
ing at getting most of the terrestrial job done 
by the end of 95, which we were all quite 
excited about. So were the vendors. But that's 
not possible now. We're back on our original 
'96 deployment schedule. And I believe we're 
gonna get there. 

God and the FCC willing. 

Yeah, well if it helps, 11 make a commitment 
to [the vice president], OK? Listen Al, I know 
you haven't asked for it, but we'll make a com- 
mitment to complete the job by the end of '96. 
All we need is a little help... you know, shoot 
Hundt! Don't let him do any more damage, 
know what [m saying? 

For the record, maybe you should say you're 
kidding. 

Not about getting the highway up by the end 
of 96. m m m 
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Wall Street 


495 student in physics you spend five years 
banging your head against an abstract problem 
that no one can solve. This prepares you for 
working with intractable problems on Wall 
Street.” And the pay can pop the eyes of a post- 
doc. Salaries on Wall Street can be three times 
those of physicists. According to Science maga- 
zine, “Two of the four students who received 
doctorates in theoretical physics from Harvard 
went off to jobs on Wall Street.... Of the twenty 
or so students who received theoretical physics 
doctorates over the last five years from Stanford 
University, only two or three [classmates say] 
are still in physics; they can name eight or nine 
who are working in finance” 

I sought out Doyne Farmer, former mathe- 
matical physicist (he banged his head against 


Mathematicians struggle with ways to tame 
these monsters, which they call *high-dimen- 
sional" systems. A mere 100 variables create a 
humongous swarm of possibilities. Because 
each behavior impinges upon the 99 others, it is 
impossible to examine one parameter without 
examining the whole interacting swarm at 
once. Even a simple three-variable model of 
weather, say, touches back upon itself in 
strange loops, breeding chaos and making any 
kind of linear prediction unlikely. (The failure 
to predict weather led to the discovery of chaos 
theory in the first place.) 

Pop wisdom says that chaos theory proves 
that these high-dimensional complex systems - 
such as the weather, the economy, army ants, 
and, of course, stock prices - are intrinsically, 
no-way-around-it unpredictable. So ironclad is 
the popular assumption that in common 


Chaos is like a hit (vinyl) record with two sides. 


The lyrics to the hit side go: 


"By the laws of chaos, initial order can unravel 


into raw unpredictability. You can't predict far." 


But the flip side goes: 


"By the laws of chaos, things that look completely disordered 


may be predictable over the short term. 


You can predict short." 


the insoluble problem of systems with infinite 
numbers of dimensions while in graduate 
school), because he is currently one of the finan- 
cial world's hottest rocket scientists. Together 
with colleagues from his earlier mathematical 
adventures, Farmer moved his filing cabinets 
from Los Alamos and set up an office in a small, 
four-room house in adobe-adorned Santa Fe. 
Using their own custom workstations and soft- 
ware, these ex-physicists are directly wired into 
the financial trading markets in Chicago. They 
are building the Supercollider of Finance. 

Farmer is betting that they can take what 
they learn from dissecting the trajectories of 
colliding bits of digitized money and use this 
information to play the market. 

The two-dimensional chart of stock market 
prices over time hides a hodge-podge of forces 
driving the price line. А true graph would 
include an axis for every influence and would 
thus become an unpicturable, thousand- 
armed monster. 
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perception any design for predicting the out- 
come of a complex system is considered naive 
or mad. 

But chaos theory is vastly misunderstood. It 
has another face. Farmer suggests chaos is like 
a hit (vinyl) record with two sides. 

» The lyrics to the hit side go: *By the laws of 
chaos, initial order can unravel into raw unpre- 
dictability. You can't predict far” 

» But the flip side goes: *By the laws of chaos, 
things that look completely disordered may be 
predictable over the short term. You can predict 
short” 

In other words, the character of chaos carries 
both good news and bad news. The bad news is 
that very little, if anything, is predictable far 
into the future. The good news - the flip side of 
chaos - is that in the short term, more may be 
more predictable than it first seems. Both the 
long-term, unpredictable nature of the high- 
dimensional systems and the short-term, 
predictable nature of low-dimensional systems 
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derive from the fact that “chaos” is not the same 
thing as “randomness.” “There is order in 
chaos,” Farmer says. 

Farmer should know. He was an original 
pioneer into the dark frontier of chaos before it 
jelled into a scientific theory and faddish field 
of study. In the hip California town of Santa 
Cruz in the 1970s, Doyne Farmer and friend 
Norm Packard co-founded a commune of nerd 
hippies who practiced collective science. They 
shared a house, meals, cooking, and credit on 
scientific papers. 

As the “Chaos Cabal,” the band investi 
gated the weird physics of dripping faucets 
and other seemingly random generating 
devices. Farmer in particular was obsessed 
with the roulette wheel. He was convinced 
that there must be hidden order in the appar- 
ently random spinning of the wheel. If one 
could discern secret order among the spin- 
ning chaos, then . . . why, one could get rich 

... Very rich. 

In 1977, long before the birth of commercial 
microcomputers such as the Apple, the Chaos 
Cabal built a set of handcrafted, programmable, 
tiny microcomputers into the bottoms of three 
ordinary leather shoes. The computers were 
keyboarded with toes; their function was to 
predict the toss of a roulette ball. The home- 
brew computers ran code devised by Farmer 
based on the group's study of a purchased sec- 
ondhand Las Vegas roulette wheel set up in one 
of the commune's crowded bedrooms. Farmer's 
computer algorithm was based not on the 
mathematics of roulette but on the physics of 
the wheel. In essence, the cabal's code simulat- 
ed the entire rotating roulette wheel and bounc- 
ing ball inside the chip in the shoe. And it did 
this in a minuscule 4 Kbytes of memory, in an 
era when computers were behemoths demand- 
ing 24-hour air conditioning and an attendant 
priesthood. 

On more than one occasion, the science 
commune played out the flip side of chaos in a 
scene like this: Wired up at the casino, one 
person (usually Farmer) wore a pair of magic 
shoes to calibrate the roulette operator's flick of 
the wheel, the speed of the bouncing ball, and 
the tilt of the wheel's wobble. Nearby, a cabal 
cohort wore the third magic shoe that was 
linked to Farmer's by radio signals and placed 
the actual bet on the table. 

Earlier, using his toes, Farmer had tuned his 
algorithm to the idiosyncrasies of a particular 
wheel in the casino. Now, in the mere fifteen 
seconds or so between the drop of the ball and 
its decisive stop, his shoe-computer simulated 
the full chaotic run of the ball. » 134 
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Wall Street 


4132 About a million times faster than it took 
the real ball to land in a numbered cup, 
Farmer's prediction machinery buzzed out in 
small taps the ball’s future destination on his 
right big toe. Typing with his left big toe, 
Farmer transmitted that information to his 
partner, who *heard" it on the bottom of his 
feet, and then, with a poker face, pushed the 
chips onto the predetermined squares before 
the ball stopped. 

When everything worked, the chips won. 
The system never predicted the exact winning 
number: the cabal members were realists. 
Their prediction machinery forecast a small 
neighborhood of numbers - one octave section 
of the wheel - as the bettable destination of the 
ball. The gambling partner spread the bets over 
this neighborhood as the ball finished spinning. 
Out of the bunch, one won. While the compan- 
ion bets lost, the neighborhood as a whole 
would win often enough to beat the odds. And 
make money. 

The group sold the quasi-legal system to 
other gamblers because of unreliability in the 
hardware. But Farmer learned three important 
things about predicting the future from this 
adventure: 

» First, you can milk underlying patterns 
inherent in chaotic systems to make good pre- 
dictions. 

» Second, you don't need to look very far ahead 
to make a useful prediction. 

» And third, even a little bit of information 
about the future can be valuable. 

With these lessons firmly in mind, Farmer, 
together with five other physicists (one of them 
a former Chaos Cabal member) engineered a 
start-up company to crack every gambler's 
dream: Wall Street. They would use high-pow- 
ered computers. They would stuff them with 
experimental nonlinear dynamics and other 
esoteric rocket-scientist formulas. They would 
hack the financial world with the help of banks; 
it would be very legal, too. 

They would... (drum roll, please)... predict 
the future. With a bit of bravado, the old gang 
hung out their new shingle: the Prediction 
Company. 

The guys in the Prediction Company figure 
that looking ahead a few days into the financial 
market future is all that is needed to make big 
bucks. Prediction machinery need not see like 
a prophet to be of use. It needs only to detect 
limited patterns - almost any pattern - out of a 
camouflage of randomness and complexity. 

According to Farmer, there are two kinds of 
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complexity: inherent and apparent. Inherent 
complexity is the *true" complexity of chaotic 
systems. It leads to dark unpredictability. The 
other kind of complexity is the complement of 
chaos - apparent complexity obscuring 
exploitable order. 

Farmer draws a square in the air. Going up 
the square increases apparent complexity; 
going across the square increases inherent 
complexity. “Physics normally works down 
here," Farmer says, pointing to the bottom cor- 
ner of low complexity for both sorts, home of 
the easy problems. “Out there,” pointing to the 
opposite upper corner, “it's all hard. But we are 
now sliding up to here, where it gets interesting 
- where the apparent complexity is high, but 
the true complexity is still low. Up here, com- 
plex problems have something in them you can 
predict. And those are exactly the ones we are 


theories they invented during their years in 
chaos research. Now they are testing their 
wildest, most controversial theory yet. They 
believe, against the unbelief of most econo- 
mists, that ^the market is not random." They 
hold that certain regions of otherwise compli- 
cated financial phenomena can be predicted 
accurately. Packard calls these areas *pockets of 
predictability” or “local predictability.” In other 
words, the distribution of unpredictability is not 
uniform throughout systems. Most of the time, 
most of a complex system may not be 
forecastable, but some small part of it may be 
for short times. In hindsight, Packard believes 
local predictability is what allowed the Santa 
Cruz Chaos Cabal to make money forecasting 
the approximate path of a roulette ball. 

If there are pockets of predictability, they will 
surely be buried under a haystack of gross 


There are three important things about predicting the future: 
First, 
you can milk underlying patterns inherent 


in chaotic systems to make good predictions. 


Second, 


you don't need to look very far ahead to make a useful prediction. 
And third, 
even a little bit of information about the future can be valuable. 


looking for in the stock market." 

With crude computer tools that take advan- 
tage of the flip side of chaos, the Prediction 
Company hopes to knock off the easy problems 
in financial markets. 

“We are using every method we can find,” 
says partner Norman Packard, a former Chaos 
Cabalist. The idea is to throw proven pattern- 
finding strategies of any stripe at the data and 
“keep pounding on them" to optimize the algo- 
rithms. Find the merest hint of a pattern, and 
then exploit the daylights out of it. The mind- 
set here is that of a gambler: any positive edge 
is an advantage. 

Farmer and Packard's motivating faith that 
chaos possesses a flip side firm enough to bank 
on is based on their own experience. Nothing 
overcomes doubts like the tangible money they 
won from their experiments with the Las Vegas 
roulette wheel. 

In addition to experience, Farmer and 
Packard place a lot of faith in the well-respected 
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unpredictability. The signal of local predict- 
ability can be masked by a swirling mess of 
noise from a thousand other variables. The 
Prediction Company's thirteen quants and rock- 
et scientists use a mixture of old and new, high- 
tech and low-tech search techniques to scan 
this combinatorial haystack. Their software 
examines the mathematically high-dimensional 
space of financial data and searches for local 
regions - any local region - that might match 
low-dimensional patterns they can predict. 
They search the financial cosmos for hints of 
order, any order. 

They do this in real time, or what might be 
called hyperreal time. Just as the simulated 
bouncing roulette ball in the shoe-computer 
comes to rest before the real ball does, the Pre- 
diction Company's simulated financial patterns 
are played out faster than they happen on Wall 
Street. They reenact a simplified portion of the 
stock market in a computer. When they detect 
the beginnings of a wave of unfolding local 


order, they simulate it faster than real life and 
then bet on where they think the wave will 
approximately end. 

David Berreby, writing in the March 1995 
issue of Discover, puts the search for pockets of 
predictability in terms of a lovely metaphor: 
“Looking at market chaos is like looking at a 
raging white-water river filled with wildly toss- 
ing waves and unpredictably swirling eddies. 
But suddenly, in one part of the river, you spot a 
familiar swirl of current, and for the next five or 
ten seconds you know the direction the water 
will move in that section of the river?" 

Sure, you can’t predict where the water will 
go a half-mile downstream, but for five seconds 
- or five hours on Wall Street - you can predict 
the unfolding show. That's all you really need to 
be useful (or rich). Find any pattern and exploit 
it. The Prediction Company's algorithms grab a 
fleeting bit of order and exploit this ephemeral 
archetype to make money. Farmer and Packard 
emphasize that while economists are obliged by 
their profession to unearth the cause of such 
patterns, gamblers are not bound so. The exact 
reason why a pattern forms is not important for 
the Prediction Company's purposes. In induc- 
tive models - the kind the Prediction Company 
constructs - the abstracted causes of events are 
not needed, just as they aren't needed for an 
outfielder's internalized ballistic notions or for 
à dog to catch a tossed stick. 

Rather than worry about the dim relation- 
ships between causes and effects in these mas- 
sively swarmy systems crowded with circular 
causality, Farmer says, “The key question to ask 
in beating the stock market is, what patterns 
should you pay attention to?" Which ones dis- 
guise order? Learning to recognize order, not 
causes, is the key. 

Before a model is used to bet with, Farmer 
and Packard test it with backcasting. In back- 
casting techniques (commonly used by profes- 
sional futurists) a model is built withholding 
the most recent data from the human managing 
the model. Once the system finds order in past 
data, say from the ’80s, it is fed the record of the 
last several years. If it can accurately predict 
the 1995 outcome, based on what it found in the 
'80s, then the pattern seeker has won its wings. 
Farmer: “The system makes twenty models. We 
run them each through a sieve of diagnostic 
statistics. Then the six of us will get together to 
select the one to run live? Each round of model 
building may take days on the company's com- 
puters. But once local order is detected, a pre- 
diction based on it can be spun in milliseconds. 

For the final step - running it live with bun- 
dles of real money in its fists - one of the PhDs 


still has to hit the Enter button. This act thrusts 
the algorithm into the big-league world of very 
fast, mind-boggling big bucks. Cut loose from 
theory, running on automatic, the fleshed-out 
algorithm hums under the murmurs of its cre- 
ators in Santa Fe: “Trade, sucker, trade!" 

“If we can earn 5 percent better than what 
the market does, then our investors will make 
money,” Packard says. He clarifies that number 
by explaining that they can predict 55 percent 
of market moves, that is, 5 percent more than 
by random guessing, but that when they do 
guess right their result can be 200 percent bet- 
ter. The fat-cat financial backers who invest in 
the Prediction Company (currently O’Connor & 
Associates which, pending approval, will 
become part of a new subsidiary of Swiss Bank 
Corporation) get exclusive use of the algorithms 
in exchange for payments according to the 
performance of the predictions. “We have com- 
petitors,” Packard states with a smile. “I know 
of four other companies with the same thing in 
mind” - capturing patterns in chaos with non- 
linear dynamics and predicting from them. 
“Two of them are up and going. Some involve 
friends.” 

One competitor trading real money is Citi- 
bank. Since 1990, British mathematician 
Andrew Colin has been evolving trading algo- 
rithms. His forecasting program randomly gen- 
erates several hundred hypotheses of which 
parameters influence currency data, and then 
tests the hundreds against the last five years of 
data. The most likely influences are sent to a 
computer neural net, which juggles the weight 
of each influence to better fit the data rewarding 
the best combinations in order to produce better 
guesses. The neural net system keeps feeding 
the results back in so that the system can hone 
its guess in a type of learning. When a model fits 
the past data, it is sent out into the future. In 
1992 The Economist said, “After two years of 
experiments, Dr. Colin reckons his computer 
can make returns of 25 percent a year on its 
notional dealing capital. ... That is several times 
more than most human traders hope to make.” 

Midland Bank in London has eight rocket 
scientists working on prediction machinery. In 
their scheme, computers breed algorithms. 
However, just as at the Prediction Company, 
humans evaluate them before “hitting the 
Return button.” Midland Bank’s computers 
were trading real money by late 1993. 

Investors like to ask Farmer how he can 
prove he can make money in markets with the 
advantage of only a small bit of information. As 
an “existence proof” Farmer points to people 
such as George Soros, who earn » 136 
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Wall Street 


4135 millions year after year trading currencies 
and whatnot on Wall Street. Successful traders, 
sniffs Farmer, “аге pooh-poohed by the acade- 
mics as being extremely lucky - but the evi- 
dence goes the other way.” Human traders 
unconsciously learn how to spot patterns of 
local predictability streaking through the ocean 
of random data. The traders make millions of 
dollars because they detect patterns (which they 
cannot articulate), then make an internal model 
(of which they are unconscious), in order to 
make predictions (for which they are rewarded 
or punished, sharpening the feedback loop). 
They have no more idea of what their model or 
theory is than of how they catch fly balls. They 
just do. Yet both kinds of models were empiri- 
cally constructed in the same inductive Ptole- 
maic way. And that's how the Prediction Compa- 
ny employs computers to build models of the 


itant about this stuff. They feel threatened by it” 

The hard part is keeping it simple. Says 
Farmer, “Тһе more complex the problem is, the 
simpler the models that you end up having to 
изе. It's easy to fit the data perfectly, but if you 
do that, you invariably end up just fitting to the 
flukes. The key is to generalize.” 

Prediction machinery is ultimately theory- 
making machinery - devices for generating 
abstractions and generalizations. Prediction 
machinery chews on the mess of seemingly 
random chicken-scratch data produced by 
complex and living things. If there is a suffi- 
ciently large stream of data over time, the 
device can discern a small bit of pattern. Slow- 
ly, the technology shapes an internal ad hoc 
model of how the data might be produced. The 
apparatus shuns “overfitting” the pattern on 
specific data and leans to the fuzzy fit of a 
somewhat imprecise generalization. Once it has 
a general fit - a theory - it can make a predic- 


Cut loose from theory, running on automatic, the fleshed-out 


algorithm hums under the murmurs of its creators in Santa Fe: 


"Trade, sucker, trade!" 


flow of money - from the data up. 

“Our predictions are not as certain as a 
physicist's prediction of the motion of planets,” 
Farmer says, *but they don't have to be. They 
are less certain than the laws of motion, but 
much more than just random." 

But the laws of economics may be more cer- 
tain than some think. In the early '70s econo- 
mists Fischer Black and Myron Scholes came up 
with an equation which explains why deriva- 
tives work. The Black-Scholes equation was 
quickly adopted by Wall Street quants to calcu- 
late the value of options in complex derivative 
dealings. A lot of them being ex-physicists, 
they noticed that the structure of the equation 
was parallel to the equation used in physics 
to describe the dissipation of heat. Manipulating 
this heavy economic math was just like hauling 
heavy physics math. Indeed, Chicago-based 
O’Connor & Associates, the well-heeled firm that 
funded the Prediction Company’s start-up, made 
multimillions from quants running the Black- 
Scholes equation in the derivatives market. 

Says Farmer, “If we are successful on a broad 
basis in what we are doing, it will demonstrate 
that machines are better forecasters than peo- 
ple, and that algorithms are better economists 
than Milton Friedman. Already, traders are hes- 
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tion. In fact, prediction is the whole point of 
theories. “Prediction is the most useful, the 
most tangible, and, in many respects, the most 
important consequence of having a scientific 
theory,” Farmer declares. Manufacturing a 
theory is a creative act that human minds excel 
at, although, ironically, we have no theory of 
how we do it. Farmer calls this mysterious gen- 
eral-pattern-finding ability “intuition.” 

It’s the exact technology “lucky” Wall Street 
traders use. 

Prediction machinery is found in biology, too. 
Dogs don’t do math, yet dogs can be trained to 
predictively calculate the path of a Frisbee and 
catch it precisely. Intelligence and smartness in 
general is fundamentally prediction machinery. 

Farmer confessed to a private gathering of 
business CEOs, “Predicting markets is not my 
long-term goal. Frankly, I’m the kind of guy 
who has a hard time opening to the financial 
page of the Wall Street Journal” For an unre- 
pentant ex-hippie, that’s no surprise. Farmer 
sees himself working for five years on the prob- 
lem of predicting the stock market, scoring big 
time, and then moving on to more interesting 
problems - such as real artificial life, artificial 
evolution, and artificial intelligence. Financial 
forecasting, like roulette, is just another hard 
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problem. “We аге interested іп this because 
our dream is to produce prediction machinery 
that will allow us to predict lots of different 
things” - weather, global climate, epidemics - 
“anything generating a lot of data we don’t 
understand well.” 

“Ultimately,” says Farmer, “we hope to imbue 
computers with a crude form of intuition.” 

So what happens when everyone is net surf- 
ing the world economy? It'll get more difficult to 
stay ahead, and that will prompt many novices 
to drop out, leaving the field to those with the 
biggest iron, the newest schemes, and the keen- 
est, most nimble insights. The only thing the 
Prediction Company has over its upcoming 
competitors is a two-year lead. 

By late 1993, the Prediction Company report- 
ed success in predicting markets with “comput- 
erized intuition” in live trading. They refused, 
however, to comment about their performance. 
Their agreement with their investors prohibits 
them from talking about this, as much as the 
talkative ex-physicists are dying to do so. They 
were told: “Do not say anything about perfor- 
mance - anything!” They won't say how much 
money they trade, or exactly where. (Farmer 
asked me to let him vet these closing para- 
graphs because “if I inadvertently tell you 
something I shouldn't, it could blow our con- 
tract with the Swiss Bank Corporation. You 
know the Swiss - they are secretive to the point 
of paranoia.) Indeed, at his request, I removed 
the hints of what kind of markets they track that 
slipped out during his conversations with me. 

He would say, though, that the studies they 
have done prove *by rigorous scientific stan- 
dards” that financial markets can in fact be 
beaten. *We really have found statistically sig- 
nificant patterns in financial data. There are 
pockets of predictability. We have learned a lot, 
and I would love to be able to describe it all to 
the world, to write a technical book laying out 
the knowledge we have accumulated on how 
to extract the weak signals that exist in finan- 
cial markets and trade on them - a kind of The- 
ory of Financial Prediction. Maybe call it How 
to Beat the Market. But given the quantity of 
money involved, I’m sure our partners will 
never let us do that, and I have just enough 
belief in efficient markets myself that I probably 
agree with them.” m m m 


This story is adapted from Kevin Kelly's new 
book Out of Control: The Rise of Neo-Biological 
Civilization, published by Addison-Wesely in 
June 1994. Out of Control is about how 
machines are becoming biological so that we 
can manage their increasing complezity. 


<84 defensive response. Plus it was good 
because as a result of that we got some of the 
Coke business. 

What account were you the happiest to lose 
in your career? The saddest? 

Reebok. Twice. 

What will be the Betamax of the '90s? 

Is the Betamax a success or failure in your 
mind? Even though the Betamax didn't succeed 
commercially, it was acknowledged to be tech- 
nically superior. The products | think will be 
great successes in the next few years are per- 
sonal digital assistants, wireless laptops you can 
network with, cellular phones, and almost any- 
thing you don't have to plug in to use. 

Who outside of advertising has influenced 
you the most? 

Outside of advertising, the person who's influ- 
enced me most is quite possibly Frank Gehry. He 
continues to prove there's no age limit on inno- 
vation, and he continues to grow. He astounds 
me with every architectural project he attacks, 
including the new house he's designing for me. 
How will you know in three or five years 
whether Chiat/Day's reorganization has 
been a success or failure? 

It's a success right now because the work 
hasn't gotten any worse, and some of the work 
looks better. And we haven't destroyed the 
company. | have a very simplistic concept for 
evaluating risk. | first analyze the downside. 
What's the worst thing that can happen if the 
project or enterprise fails? How much money 
can be lost? Image destroyed? Careers shat- 
tered? Empires lost? And if the analysis isn't 
too grim, we proceed. 

You're 62 now. Most people your age have 
started to think about retiring. Are you 
going to be walking the halls at Chiat/Day in 
fifteen years? 

No, no, по. | didn't plan to be around this long. 
| planned to get out when l got bored. The last 
four years were anything but boring, but they 
weren't that good. Now times are getting good 
again, and they're still not boring. | think I'll get 
out when we transfer successfully to the next 
generation. No other agency has ever really 
done that. Young & Rubicam created great 
work in the '50s and '60s and then sort of lost 
its momentum, and many others have come 
and gone. Transferring successfully to the [| 
next generation means producing work that's ш 
as good as or better than the work of the first ЫШ 
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generation that founded the agency. That's 
what we're trying to do, and | think we're going 
to doit. m m m 


` RETURN THIS COUPON то: 


Driving Machine 


4102 Mercedes engineering with Swatch mar- 
keting. Such a reinvention of the car would 
have the impact of replacing post-and-beam 
construction with the balloon frame, or the 
cavalry with tanks, or tubes with transistors. 


The Logic 

The Lovins pitch begins by pointing out how 
much fuel is wasted in today’s vehicles. Only 2 
percent actually hauls the driver — the rest is 
wasted in pushing through the air, overcoming 
friction, or moving the vehicle and its engine. To 
alter such statistics, Lovins advocates cutting 
weight (by using synthetic composites), cutting 
aerodynamic drag, and cutting energy lost to the 
friction between tire and road: what engineers 
call “rolling resistance.” (Such changes are 
hardly heresy in Detroit: car manufacturers cut 
their miles-per-gallon averages over the last 


ty to charge their batteries. But Lovins credits 
the zero-emissions vehicle requirements with 
helping force electrical motors and batteries to 
a new level of technical maturity, essential for 
the hybrid systems he favors. 

Composites - fiberglass, carbon fibers, and 
similar materials — are crucial components in 
Lovins’s ideas. So far, most auto makers seem 
wedded to metal and willing to consider only 
the idea of replacing steel with aluminum. The 
shift from building with steel to building with 
composites may seem radical, but not to Lovins, 
who points out that from 1920 to 1926 the auto 
industry moved from 85 percent wood to 70 
percent steel in producing car bodies. 

Lovins doesn’t champion some specific 
improvement in batteries or motors; he looks to 
various technologies whose combined effects 
are much more dramatic than their individual 
ones. An example is so-called “idle-off” hybrid 
power plants that turn off when the car idles, 


Having bested the utility execs, Lovins has now put the auto moguls 


on alert. Detroit, he argues, must eat its young, must move beyond its 


own current best designs in anticipation of the coming super cars. 


decade by replacing old-style bias tires with 
modern radials.) Other key elements are 
“hybrid” power plants combining small diesel or 
gasoline engines with electrical motors or 
mechanical systems to capture the kinetic ener- 
gy lost in braking — that force that causes your 
coffee cup to fly off the console at red lights. 

The key elements of the super car are the 
combination of fiber composite bodies with 
hybrid engines. They are as large and powerful 
as contemporary gasoline vehicles. Combining 
these factors leads to a whole that is greater 
than the sum of its parts, Lovins argues. With 
these technologies “one plus two equals ten,” he 
likes to say. “Adding hybrid electric drive 
increases efficiency by about half. Building a 
car with an ultralight body doubles its efficien- 
cy. But doing both together can boost a car’s 
efficiency tenfold.” 

The key is synergy, which for once means 
something quite specific and statistical. The 
lighter the car, the smaller the engine neces- 
sary, for instance, and the smaller the engine, 
the less weight. These magnify the advantage of 
each. Furthermore, Lovins is not afraid to take 
on conventional wisdom. He wants to jolt peo- 
ple out of an overfocus on the electric car. 
According to Lovins, California’s zero-emission 
vehicles don’t address the problem that emis- 
sions are not eliminated, but simply moved “up- 
stream” to the plants that generate the electrici- 


WIRED JULY 1994 


then switch on again when a red light turns 
green. Volkswagen is exploring such a hybrid 
system to power a possible version of its Bee- 
tle-inspired Concept 1. At first such hybrids 
seem unduly complex: they run both on gaso- 
line-eating engines and batteries. Lovins points 
out that internal combustion engines still pack 
a lot more energy per pound of fuel than 
electrics do per pound of battery. The electrical 
part of the mechanism can store power for 
acceleration, where the internal combustion 
engine is least efficient. In effect, the electric 
system replaces the heavy and fuel-wasting 
transmission systems of traditional internal 
combustion cars. 

Lovins does not see improving the auto in 
isolation. He advocates mass transportation, 
bicycles, and other means of reducing automo- 
bile use entirely. He advances the notion of 
“feebates,” a combination of federal incentive 
and disincentive payments to encourage more 
efficient vehicles. These would go beyond gas- 
guzzler taxes to provide positive payments for 
the purchase of more efficient cars. 

Researchers at Detroit’s Big Three may listen 
to Lovins (“It’s part of our job to reach for the 
future,” says Ray Day, Ford’s assistant manager 
of environmental and safety communications), 
but their CEOs worry more about today’s mar- 
ket share. They still fight against every tenth of 
a digit increase in the federal Corporate Aver- 
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age Fuel Economy, ог CAFE, standards for fleet 
fuel efficiency. 


Whither Detroit? 

But, Lovins says, such factors as the US’s “clean 
car” initiative have helped foster a “leapfrog” 
mentality in Detroit. 

“All the imaginative engineers are coming 
out of the woodwork,” he says. 

Ultralight hybrids, Lovins has written, “are 
not just another kind of car. They will probably 
be made and sold in completely new ways. 
Their industrial and market structure will be as 
different as computers are from typewriters, fax 
machines from telexes, and satellite pages from 
the Pony Express.” 

Auto making is the world’s largest industry, 
and one in which change could have various 
side effects. The new super cars, for instance, 
might be produced only on demand, and main- 
tained the way computers are today: by remote 
diagnostics and on-site service. But such con- 
cerns are still entirely theoretical. Today’s car 
companies are as likely to build super cars as 
train companies were to build model Ts. Not so, 
retorts Ford’s Day: “We are working on a super 
car. We're not going to rest on our laurels.” 

Who will be first to build a super car? Many 
cars offer one or two of the key technologies 
Lovins identifies; Esoro, a Swiss firm, combines 
several. Perhaps the “clean car” initiative, de- 
signed to bring military technology to Detroit, 
will drive innovation, but its goals are far more 
modest than Lovins’s. 

Because many of the technologies Lovins 
advocates use off-the-shelf equipment, they 
may require little in the way of economies of 
scale. (It takes thousands of stampings from a 
set of metal fender shaping dies, for instance, 
to amortize their initial high cost.) 

By 1998 or so, Lovins expects super cars will 
be in production. “Who will do it best,” he says, 
“is the imponderable.” 

When such cars are built, it may be by some 
company no one has ever heard of, some Zilog 
or Commodore of the auto world. Perhaps it 
will be Daihatsu, the company that produced a 
strange-looking electric prototype called DASH. 
Or perhaps the company that gave us the Beetle 
will give us its successor — a hybrid, low-fuel- 
consumption, low-cost small car in the form of 
the Concept 1. Perhaps it will be Mercedes and 
Swatch or a company like Renaissance Cars 
Inc. in Florida. Maybe these are the mammals 
scurrying around the dinosaurs’ feet, as Rocky 
Mountain Institute staffer Eric Toler puts it. 
They might get stomped on. But they might take 
over the turf. m m m 
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tion was born: challenging 
ideas and hot artists in par- 
adise. This summer join the 
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American Film Institute, 
with conference chair Harry 
Marks, the creative director 
of AFI's Advanced Technol- 
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Patents 


< 109 director of Group 2500, to find out what 
had happened. 

Like Lehman, Goldberg had learned about 
the Compton's patent from reading the article in 
the Mercury News. *We pulled the patent file and 
I took a look at it,” recalls Goldberg. “I spoke 
with the examiner. We felt the examiner had 
done an adequate job.” In this particular patent 
application, says Goldberg, the Compton's 
lawyer had included an extensive collection of 
prior art citations - none of which described 
exactly what the Compton's patent claimed to 
have invented. Without a piece of paper that 
proved that the invention on the Compton's 
application was not new, the examiner had no 
choice but to award Compton's the patent. 

At a staff meeting that day, Goldberg asked if 


Although many are quick to criticize the 


Patent Office, few offer workable solutions to the 


anybody had ideas about other areas where 
prior art might be found that could invalidate 
the Compton's patent. Somebody mentioned 
Danny Goodman’s 1987 book The Complete 
HyperCard Handbook, which described how to 
build the same sort of database for which 
Compton's had claimed a patent. 

Finally, on December 14, 1995, Commission- 
er Lehman made the unusual move of request- 
ing that Group 2500 reexamine the Compton's 
patent in light of the “new” prior art that had 
suddenly come to light. Three months later, the 
Patent Office announced that the patent applica- 
tion had been rejected based on “new” prior art 
that had come to light. 

Under the law, the Patent Office's action 
means that the Compton’s patent is now back in 
“prosecution,” the long, expensive fight between 
patent attorneys and Patent Office examiners. 
But things aren't safe for the multimedia indus- 
try yet. Patent rejections happen all the time. 
They're part of the process. Even “final rejec- 
tions" are common: a final rejection simply 
means that the patent examiner has given up 
on the patent, but the inventor still has the 
option of appealing to the Patent Office's board 
of appeals, then to Federal Circuit Court, and 
finally to the Supreme Court. 

The Compton's patent is more than just a 
very unusual, very big mistake. It demonstrates 
a fundamental flaw in applying the patent sys- 
tem to software: examiners simply don’t have 
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problem of software patents. 


access to the prior art that they are required by 
law to check. 

Indeed, all of the Patent Office's electronic 
systems haven't made a dent in Lehman's “folk 
art" problem. That's because every program 
that's ever been sold, every piece of shareware 
that's ever been posted to a bulletin board sys- 
tem, and every technical report produced by 
every first-, second-, and third-rate computer 
science department in the world counts as prior 
art. Better databases of the prior art will certain- 
ly give examiners more tools for ruling against 
software patents, but they cannot, in principle, 
prevent the Patent Office from occasionally 
issuing patents that turn out to be invalid. 


Here's the Rub 
The real problem with software patents may 
not be the invalid ones at all but the valid ones - 


the patents that really mark advances in the 
state-of-the-art, patents on fundamentally new 
inventions. 

Both fans and critics of software patents have 
a tendency to quote from the US Constitution, 
which states that the purpose of the patent 
system is *to promote the progress of science 
and useful arts, by securing for limited times to 
authors and inventors the exclusive right to 
their respective writings and discoveries.” Is 
this in fact what patents are doing for the world 
of computer science? 

One of the best-known patents in the com- 
puter industry is patent Number 4,405,829, 
*Cryptographic Communications System and 
Method,” the patent on RSA public-key cryptog- 
raphy. This patent, which expires on September 
20, 2000, covers every implementation of RSA 
encryption in the United States. Because the 
algorithm is patented, it is a violation of US law 
for a company to write its own implementation 
of the RSA algorithm and use it without a 
license from Public Key Partners, the company 
that has an exclusive license to the patent from 
the Massachusetts Institute of Technology, the 
university where the algorithm was developed. 
It’s even illegal for a public-spirited citizen to 
write his or her own implementation of RSA 
and give it away. 

Patent theory holds that patents are economi- 
cally justified when the cost of developing a 
new product is high, but the cost of competitors 


, 
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ripping off the product’s essence is low. Опе of 
the standard examples is the field of pharma- 
ceuticals, where it can cost hundreds of mil- 
lions of dollars to develop, test, and bring a new 
drug to market, yet the actual chemical itself 
can be produced very cheaply. Patents, the 
argument goes, give drug makers an incentive 
to develop new cures. 

Patents may be less justified in the world of 
software, where major application programs 
can be developed by a few people working in 
somebody’s living room over just a few months. 
While copyright protection for a program pre- 
vents software pirates from handing out illegal 
copies, patent protection prevents other devel- 
opers from writing their own version of a pro- 
gram and trying to sell it – or even give it away. 

In the case of the RSA patent, one person 
who has violated the algorithmic monopoly is 
Phil Zimmerman, creator of Pretty Good Priva- 
cy (PGP), a program that implements the RSA 
cryptosystem (see *Crypto Rebels," Wired 1.2, 
page 54). Zimmerman says the RSA patents 
have put a stranglehold on the widespread 
public use of cryptography - a stranglehold he's 
tried to break by making PGP freely available 
over the Internet. 

According to Jim Bidzos, president of both 
RSA Data Security and Public Key Partners, 
Zimmerman is nothing more than a dishonest 
profiteer, encouraging people to violate US 
patents while he builds up his own reputation 
as a cryptography consultant. But even without 
patent protection, the RSA algorithm would still 
have been developed and made publicly avail- 
able. That is because the idea of applying for a 
patent on RSA didn't occur to MIT Professor 
Ronald Rivest until three months after he had 
published the first technical description of the 
encryption system. 


Solving the Problems 

Although many are quick to criticize the Patent 
Office, few offer workable solutions to the prob- 
lem of software patents. 

Hardly anyone advocates abandoning soft- 
ware patents entirely. ^The more patents are 
issued, the more you set up an expectation that 
this is an ongoing field of patentable subject 
matter, and the harder it is to essentially tell the 
next person in line, ‘You don't get your software 
patent,' " says Professor Merges. 

For example, while many members of the 
Interactive Multimedia Association are opposed 
to *bad" software patents, the group's largest 
founders are the companies most actively pursu- 
ing patents of their own. Hence the association's 
measured stance on patents: it opposes 142» 
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4140 patents that would affect the entire indus- 
try but favors less expansive individual patents. 

One group committed to the abolition of all 
software patents is The League For Program- 
ming Freedom, which contends that Congress 
could either modify the law so that the Patent 
Office is forbidden to issue software patents or 
rewrite the law so that a patent cannot be 
infringed merely by a computer running a 
program. 

A less drastic solution is favored by John 
Preston, who headed MIT's patent office 
for nearly ten years. Preston would set up 
a system of mandatory licensing, in which 
patent holders would be legally required 
to license any software patent at a preset 
fixed fee. Such a scheme would prevent 
large companies from cross-licensing 
patents among themselves and then using 
patent pools to shut out upstart competi- 
tors, a practice common in other indus- 
tries. “After a technology has been intro- 
duced, it should be made available to 
everyone,” says MIT's Preston. 

For a patent system to be fair and effec- 
tive, patent searches should be cheap and 
easy. But in reality they are expensive and 
difficult - and they are likely to stay that 
way. Why? It's simple: costs. The Patent 
Office has to support itself entirely on user 
fees - the charges for patent applications, 
patent issuances, and patent maintenance 
fees during the patents life. To further help 
make ends meet, the office generates addi- 
tional revenue by selling its taxpayer-cre- 
ated government information to private 
companies, who then resell the informa- 
tion at a substantial profit. For example, 
the Patent Office’s “full text file” will deliv- 
er to you the full text of every newly issued 
US patent (approximately 2,000 patents 
each week filling more than 80 Mbytes) for 
just $1,785 a year. Companies like Dialog 
drop this information into their databases 
and sell access to customers at a cost of 
$150 per hour or more. 

Gregory Aharonian, of the Internet 
Patent News Service, is trying to put togeth- 
er a coalition of law firms that would in turn 
make the Patent Office’s database of patents 
freely available over the Internet. “In January, 
I floated a proposal on the Internet to raise 
$150,000, $80,000 of which would go to buy 80 
Gbytes of disk drive, $40,000 of which would 
buy magnetic tapes from the Patent Office, and 
$30,000 of which would be applied to the Inter- 
net connection and the workstation to parcel 
out the connection. I got a lot of interest, but no 
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one came forward with the check” 

А group trying to solve the prior-art problem 
is the Software Patent Institute in Ann Arbor, 
Michigan. A project of the Industrial Technology 
Institute, the Software Patent Institute has been 
building a database of computer science folklore 
- techniques that are in use, but not widely 
published - so that patent examiners can stop 


Additional articles and information on patents 
are available via WIRED Online. 
» America Online: Type keyword Wired, then 
click on the WIRED Extras icon and select 2.07 
Patents-Extras for downloading; 

|> Gopher: Gopher over to gopher.wired.com in 

| Etext/2.07/patents.extras; 

|> World Wide Web: Point your WWW client to 

| http://www.wired.com/Etext/2.07/patents 
.extras.html (Links to the additional informa- 
tion will temporarily exist on the top level of 
WIRED Online's Gopher and WWW sites); 
> E-mail: Send a message to infodroid@ 
wired.com with the words get 2.07/features/ 
patents.extras contained in the message body. 


Simson L. Garfinkel will appear in the WIRED 
Auditorium on America Online to discuss this 
article on Wednesday, July 6, from 9 to 10 p.m. 
EST. From AOL, type the keyword Wired and 
click on the WIRED Auditorium icon. 


If you have access to the Internet and would 
like a copy of the US Patent Office's hearings 
on software patents, ftp to the site 
comments.uspto.gov, logging in as anonymous 
with your own name as the password. In the 
directory pub/software_hearings you'll find the 
full transcripts of both the San Jose and the 
Virginia sessions. For information about the 
Internet Patent News Service mailing list, e- 
mail patents@world.std.com. 


issuing bad patents. “What we are providing is 
notall prior art, but the prior art that is least 
readily available elsewhere,” says Roland Cole, 
the Software Patent Institute's executive director. 
Cole says that the institute's database consists of 
the full text of software-related items from old 
computer magazines, old computer manuals, 
standard computer science textbooks, and IBM's 
Technical Disclosure Bulletin. The Software 
Patent Institute also invites programmers who 
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have invented things to write them down and 
send them for inclusion in the database. 

So far, however, the institute is having prob- 
lems getting the information that it needs to 
make its database useful. Publishers have been 
unwilling to have their books included in the 
Software Patent Institute's database, because 
they think the databases will cost them sales. 
Cole admits that cost, as well as the diffi- 
culty of persuading people to donate 
material and of processing it into the data- 
base, hinders progress. 

Another approach being considered, 
which is backed by Commissioner 
Lehman, is the Patent Term and Publica- 
tion Reform Act, sponsored by Senator 
Dennis DeConcini (D-Arizona). This bill 
requires the Patent Office to publish appli- 
cations-in-progress eighteen months 
before a patent is granted, which would 
make it possible for industry watchdog 
groups to bring prior art to the attention 
of the patent examiner before a patent is 
granted. The bill would also change the 
term of patents from the current seven- 
teen years following the date of issuance 
to twenty years from the date of filing. 

The most important thing about 
DeConcini's bill, say its supporters, is that 
it would eliminate so-called *submarine 
patents": patents that are filed early on in 
the development of a new technology, but 
stay in prosecution for up to twenty years, 
and then bite the companies that have 
built products based on the *unpatented" 
process. That's what happened with the 
REFAC patent on natural order recalcula- 
tion, which was filed in August 1970 but 
not granted until 1985. 

Nevertheless, even if the Patent Office 
stopped issuing “invalid” patents, and 
even if mandatory licensing became a 
reality, patents would still fundamentally 
change the computer industry. Free soft- 
ware, shareware, and small two-person 
start-up companies are widespread in 
today's computer industry for one main 
reason: software, once it is created, can 
be copied virtually without cost. 

Software patents are changing that scenario. 
А single program can infringe a dozen or more 
patents - unbeknownst to the programmer. 
Combined with the high cost of infringement 
suits and the presumption by courts that 
patents are almost always valid, this could spell 
the death of the industry's small players, lock- 
ing the computer industry up in the hands of 
giants like Microsoft, Novell, and Lotus. m m m 
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Message 13: 

Date: 7.1.94 

From: Nicholas Negroponte 
<nicholas@media.mit.edu> 
To: Ir@wired.com 

Subject: 


. I'm always amazed when | read about how badly 
young Americans are educated, not because such 
statements are necessarily untrue, but because most 
authors and critics go on to compare our children 
with those of France, Korea, or Japan, whose brains 
have been stuffed with thousands of facts. Most 
American children do not know the difference 
between the Baltics and the Balkans, or who the 
Visigoths were, or when Louis XIV lived. So what? I'll 
bet you don’t know that Reno is west of Los Angeles. 
Let me point out the heavy price paid in those 
countries for requiring young minds to master this 
apparent font of knowledge. Children in Japan are 
more or less dead on arrival when they enter the 
university system. Over the next four years they'll 


We are faced with 


a number of closet drill-and-practice believers, 
who think they can colonize the pizazz 

of a Sega game to squirt a bit more information 
into the thick heads of children. 


feel like marathon runners asked to go rock climbing 
at the finish line. Worse, those young people didn't 
learn a thing about learning and, for the most part, 
have had the love of it whipped out of them. 

In the 1960s, most pioneers in computers and 
education advocated a crummy drill-and-practice 
approach, using computers on a one-on-one basis, 
in a self-paced fashion, to teach those same God- 
awful facts more effectively. Now, with multimedia, 
we are faced with a number of closet drill-and- 

practice believers, who think they can colonize the 
pizazz of a Sega game to squirt a bit more informa- 
tion into the thick heads of children. 


Don't Dissect a Frog, Build One 

On April 11, 1970, Seymour Papert held a sympo- 
sium at MIT called "Teaching Children Thinking" and 
placed a new stake in the groundwork of epistemol- 
ogy. His notion was based on using computers as 
engines which children would teach and thus learn 
by teaching. He moved the locus of interest from 
how computers can teach to how children learn. 
This astonishingly simple idea simmered for almost 
fifteen years before it came to life through PCs. 
Today, when almost 30 percent of all American 
homes contain a personal computer, the idea really 
has come into its time. 
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Learning by Doing: 


Don't dissect the frog, build it 


Certainly, some learning derives from great teach- 
ing and telling a good story. We all remember our 
good teachers. But a major measure of learning 
results from exploration, from re-inventing the 
wheel and finding out for yourself. Until the com- 
puter, the tools and toys for these experiences were 
limited, special-purpose apparatuses, frequently 
administered with extreme control and regimenta- 
tion (my excuse for not learning chemistry). 

The computer changed this radically. All of a sud- 
den, learning by doing has become the standard 
rather than the exception. Since computer simula- 
tion of just about anything is now possible, one 
need not learn about a frog by dissecting it. Instead, 
children can be asked to design frogs, to build an 


animal with froglike behavior, to modify that behav- 
ior, to simulate the muscles, to play with the frog. 


Street Smarts on the Superhighway 

Think back to your best teachers. If you are a 
teacher, think of your best students. Or, consider 
your most admired engineer, scientist, or artist — 
living or dead. What do they all have in common? 
Passion. Passion expresses itself in many forms of 
excitement and curiosity, it is frequently playful, and 
it is always consuming. Students from the often 
admired educational systems of France, Korea, and 
Japan are routinely dispassionate, even more so 
than American children, for passion is anathema to 
the elders of education in these countries - some- 
thing to be drilled out of all students. Passion is OK 
in sports, even wanton abandon. But not in intellec- 
tual activities. In some countries children are still to 
be seen, not heard. 

On the Internet, by contrast, a child's voice knows 
no boundary. And nobody can surely identify chil- 
dren there. While we can only roughly estimate that 
30 million people use the Internet's 2,217,000 host 
machines (as of January 1994), trying to guess their 
ages is even more difficult. In spite of its inception as 
a tool for the august and older academic communi- 
ty, the average age of an Internet user today is 26 (a 
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number derived with considerable care by MIT 
undergraduates Jonathan Litt and Craig Wisneski). 1 
expect that number to drop to 15 by the year 2000. 


Toys to Learn With 

Papert is the Lego Professor of Learning Research at 
MIT. People frequently smile when they hear such an 
odd marriage of a leading world toy manufacturer 
with an institution of higher learning and advanced 
research. This oddity, however, reflects precisely the 
shared agenda of Lego and the Media Lab: under- 
standing the acquisition of knowledge at very 
young ages. lf the roots of a small plant are dam- 
aged, fertilizer will do only so much, no matter the 
amount or method of application. For this reason, 
we see elementary school as the critical moment. 

Funding of Media Lab research from Interlego 
A/S,the Danish company that owns Lego in the US, 
has resulted in an important contribution to prod- 
ucts in Lego's Dacta division (“LEGO TC Logo" and 
"Control Lab"), which have been used in elementary 
and secondary schools by more than one million 
children. The computer-controllable Lego allows 
children to endow their physical constructs with 
behavior. Both anecdotal evidence and careful test- 
ing results reveal that this constructivist (as Papert 
calls it) approach has an extraordinary reach, across 
a wide range of cognitive and learning styles. In fact, 
many children said to be learning disabled flourish 
here. Perhaps we have been more "teaching dis- 
abled" than "learning disabled." 

Even without a robust theory of why building 
things helps us learn, why designing frogs may be 
better than dissecting them, we can rest assured 
that the constructivist tools will grab an increasing 
piece of the market for learning technology. This is 
happening precisely at a time when more and more 
people are taking the publishing model seriously, 
perhaps too seriously, and expanding it to multime- 
dia. There may be a surprising end run by more 
design-based software and networking technology. 

Current work with Lego at the Media Lab includes 
a computer-in-a-brick prototype, which demon- 
strates a further degree of flexibility and opportuni- 
ty for constructivism. It includes inter-brick com- 
munications and opportunities to explore parallel 
processing in ways that none of us could. Kids using 
this today will learn physical and logical principles 
you and | learned in college. Imagine a Lego set in 
the year 2000, where each brick says: "Intel inside." 
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